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JUST AS 


CLEAR-JUST AS LOUD 


A TRULY international 
receiver has been the desire 
of radio enthusiasts for years, and the 
hope of engineers since radio began. 
And what listener hasn't wished for 
a receiver that would bring him—not 
only the whole of North America—but 
the major stations on the other conti¬ 
nents as well, and as easily? 1931 sees 
the perfected realization of all such 
dreams, in the new and genuinely ex¬ 
cellent Scott ALL-WAVE Receiver. 

The new receiver tunes from 15 to 
650 meters. Actually—without exag¬ 
geration—it brings in Rome, London 
and many other foreign stations below 
200 meters, just as clearly and with 
the same volume as a local broadcast. 
Grand Opera—the real Grand Opera, 

comes in direct from Rome to afford Scott 
listeners the musical thrillof a lifetime. And 
Big lien, tolling off the hours in the House 
of Parliament in London, sounds as though 
it were right over head. Such reception is a 
REGULAR. DAILY event in homes equipped 
with the new Scott All-Wave Receiver. 

New Standards 
for Short Wave Reception 

The performance of the Scott All-Wave below 
200 meters is not to be confused with the unsat¬ 
isfactory short wave recept ion of t he past There 
are no sharp edges no irritating squawks—no 
mushiness orotherdisturbing receiver noises to 
take from thethrill of listening to the other side 
of the world. The short wave broadcasters un¬ 
roll their music, voice and song thru the Scott 
All-Wave, with the same liquid smoothness as 
those within the 200-550 meter band. 

Credit goes to new kind of 
Intermediate Amplifier 

The truly amazing performance—the unlimited 
range-*the actual 10 kilocycle selectivity--all 
are due to the new type intermediate frequency 
amplification employed in this receiver. Never 
before thought of —never before attempted 
this system of amplification accomplishes ex¬ 
actly what superheterodyne engineers have 
sought to achieve, ever since the advent of this 
admittedly superior receiving circuit. 





ALL* WAV E 


GIVES A NEW MEANING TO “TONE’’ 


The tonal reproduction of the Scott All-Wave is equally as refreshing as its sen¬ 
sitivity and selectivity. From a whisper to concert volume, every note — every 
delicate shadingisfaithfully reproduced. The push-pull audio amplifier employed 
gives results impossible to otherwise obtain. 


MAIL NOW 

Scott Transformer Co. R.C.-7* 

4450 Itavenswood Ave., Chicago • 

Send me full details of the new Scott All-Wave 
Superheterodyne. 1 am a Dealer G Set Builder G 
Service Muo Q Hpdio Fao G * 


5-YEAR 

GUARANTEE 

To simply say that we be¬ 
lieve the new Scott All 
Wave to be the finest re¬ 
ceiver ever built, does not 


: SCOTT 

• 4450 Ravens 


Toit'a. 




suffice to express our confidence in the engineering and quality construc¬ 
tion that makes Scott performance possible. So — we guarantee each 
Scott All-Wave for five years ami agree to replace any part —free of 
charge that fails to give perfect service within that time. 

Make the SCOTT ALL-WAVE 
Prove Itself to You 

Decide right now to have the ultimate in radio. Plug the new Scott All-Wave 
into a base board socket in your own home. Tune in Rome—tune in London — 
tune in Chelmsford listen to Sydney. Australia — to Buenos Aires to Bogota. 
Colombia -enjoy short wave foreign stations to your heart’s content. Then step 
thru the broadcast band for the domestic stations. You’ll find them all on dial, 
and all with far more volume than you can ever use. The price of the new Scott 
All-Wave is amazingly low. Write for full particulars at once. 

TRANSFORMER CO. 

wood Avenue — Chicago, Illinois 


State 
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Important and far-reach¬ 
ing developments in Radio 
create sudden de¬ 
mand for specially 
equipped and spe¬ 
cially trained Radio 
Service Men. 


T HOUSANDS of skilled Radio Service Men are needed now to 
service all-electric sets. By becoming a certified R. T. A. Service 
Man, yon can earn $:u>o an hour full time or spare time, and fit 
yourself for the big-pay opportunities that Radio offers. 

We will qtiicklv give you the training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar¬ 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to bold your own with experts who have 
been in the radio business for years. With its help you can quickly 
diagnose any ailing Radio set. The training we give you will enable 
you to make necessary analysis and repairs. 


(seni io everyA^emler) 

Q/ou Can Earn 
E$°-anhour 


Serving as a “radio doctor 5 ’ with this Radio Set Analyzer is but one 
of the many easy ways by which we help yon make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those are a few of the other 
ways in which our members are cashing in on Radio. 

As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start yon in business. The easiest, 
quickest, best-paying way for you to get into Radio is by joining 
the Radio Training Association. 


This amazing Radio Set Analyzer plus the 
instructions given you by the Association will 
transform you into an expert quickly. With 
it, you can locate troubles in all types of sets, 
test circuits, ■ measure resistance anil condenser 
capacities, detect defective tubes. Knowing 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set \nnlyzer. With this Radio Set 
\nalyzer. yon will be able to give expert serv¬ 
ice and earn $3.00 an hour. Possessing this 
set analyzer and knowing how to use it will 
but one of the benefits that will be yours 
as a memfier of the R. T. A, 


No-Cost Membership Plan Now Open 


The No-Cost Membership Plan enables you to secure a membership 
without cost. Tlie training and the valuable Radio Set Analyzer can 
be yours! Now is the time to prepare to be a Radio Service Man! 
By the time you're ready, demand will exceed supply. Bigger salaries, 
rapid promotion, bigger opportunities! For the sake of extra money 
made in your spare time, bigger pay. a business of your own. a position 
with a future, get in touch with the Radio Training Association at 
once. Send for No-Cost Membership Plan, and FREE Radio Hand¬ 
book that will open your eyes as to what Radio has in store for the 
ambitious. Don't wait! Don't dela> ! Get started now! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7 4513 Ravenswood Ave. Chicago, III. 


Fill Out and Mail Today! 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-7, 4513 Ravenswood Ave., Chicago, 111, 

Gentlemen: Send me details of your No-Cost 

Training Offer and information on how to make 
real money in radio quick. 

Name ... 

Address . 

City. State.. 




























H. GERNSBACK, President 
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In Forthcoming Issues 


MODERNIZING THE OLD SUPERHETERODYNES, by 
F. L. Spraybcrry. No article we have published has at¬ 
tracted more requests for personal information than Mr. 
Spravberry’s explanation of his way of adapting the Radiola 
“28” to 2-volt tubes. lie will write also on the earlier 
models, “25” and “812.” 

TDK RADIO-CRAFT PENTODE PORTABLE. In every 
country of Europe, the portable radio receiver is a favorite 
type; it has never reached any such vogue here — possibly 
because of the very relative nature of its “portability.” The 
new pentode has made possible a very light, compact, in¬ 
expensive model of good output, which will be described. 
It is a development of Radio-Craft laboratories. 


APPLICATIONS OF THE PENTODE, by C. E. Denton. 
This article will be devoted to the practical side of the prob¬ 
lem. It will contain curves, data, and circuits for the use 
of the pentode to best advantage; either for the construction 
of a new receiver, or the modernization of the older models. 

IMPROVING RKSCLTS WITH SIIORT-WAVE ADAPT¬ 
ERS, by Lewis Winner. A discussion of the principles to 
be followed in obtaining good results on short waves with 
adapters (or converters) used in connection with broadcast 
receivers. This article will show many where their mistakes 
have been made, and enable others to make good short-wave 
reception better. 


RADIO-CnAFT Is pubilahed monthly, on the 6fth of the month preceding that of 
dale; Its subscription price Is $2.50 per year. (In Canada and foreign countries, 
$3.00 a year to cover additional postage.) Entered at the postoftlce at Mt. Morris. 
III., as secoml-elRB# matter undeT tlio net of March 3. 1879. Trademarks an«l 
copyrights by permission of Gemsback Publications. Inc.. 98 Park Place, New 
Vork City. 


Text and illustrations of this magazine are copyright and must not be reproduced 
ultliout permission of the copyright owners. We are aI>o agents for WONIHUt 
STORIKS and WON 11KH STORIES Q(*.\RTKnLV, Sul>>crlptlon« to Uie-e maga¬ 
zines may he taken hi combination with RAIUO-CRAFT at reduced Plnh rates. 
Write for information. 
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JOBforYOU 

in 

ELECTRICI 


JUB> FATINIi 


Coyne students pet- 
tine: actual experi¬ 
ence on one of my 
big synchronous 
converters! 


One of my In¬ 
structors explain¬ 
ing the operation 
of a radial airplane 
engine. 


Don’t spend your life in a dull, hopeless job! Don’t be satisfied with 
a mere $30.00 or $40.00 a week! You don’t have to! Electricity 
pays salaries of $60.00, $70.00 and even $200.00 a week to thou¬ 
sands of fellows no smarter than you. 

Learn Without Lessons in 90 Days 

In the Great Shops of Coyne 

Come to Coyne at Chicago and learn Electricity in 90 days— not by 
correspondence, but by actual electrical work —on huge motors 
and generators, switchboards, power plants, substations, auto and 
airplane engines, armatures, etc. You don’t need advanced education 
or previous experience. Coyne has been placing men in Big Pay Elec¬ 
trical Jobs since 1899. Let Coyne help you to a good electrical position. 

Free Employment Service 


$60 to $200 a week 


Power Plant Operator $60 to $70 a wk. 


Maintenance Engineer 

60 to 100 a wk. 

Armature Winding. . 

45 to 75 awk. 

Illumination Expert . 

50 to 80awk. 

Radio Service Expert 

50 to 100 awk. 

Aviation Ignition . . 

60 to 125 awk. 

Battery Expert . . . 

70 to 200 awk. 

Auto Electrician. . . 

75 to 200 awk. 

Contractor-Dealer . . 

60 to 300 awk. 

Signal Engineering . 

50 to 100 awk. 


Earn As You Learn 

Don’t worry about a job! My Employment Department 
gives you a FREE lifetime service. And if you need part- 
time work while atschool to helppav expenses, we’ll gladly 
help you pet it. MAIL COUPON FOR fREE PROOF THAT YOU 
CAN HAVE A GOOD ELECTRICAL JOB IN 90 DAYS! Get my Big 
Free Electrical Book — FREE Radio and Auto Electrical oilers. Find 
out about my special low tuition price. This does not obligate you 
in any way. JUST MAIL THE COUPON! 


fAYNF ELECTRICAL SCHOOL 

JL It MJ H. C. LEWIS, President Pounded 1899 


500 S.Paulina St, Dept bi-si Chicago, Illinois 


FREE ELECTRICAL BOOK (bupon 


H. C. LEWIS. PRESIDENT 

COYNE ELECTRICAL SCHOOL, Dept. Bl-81 
soo South Paulina Street, Chicago, Illinois 

Gentlemen: Please send me your big Free Electrical Book with 
1S1 illustrations. This does not obligate me. 


Name ... 
Address. 


i % City. 


.State. 
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BIG News for 


RC-7 


gernsback PUBLICATIONS. Inc. 

96*98 Park Place. New York, N. Y. 

As per your special pre-publication offer, T enclose 
herewith my remittance for $3.50 (check or money 
onler preferred) for which you are to send to me. 
postage prepaid, one copy of the OFFICIAL REFRIG¬ 
ERATION SERVICE MANUAL as soon ns it cornea 
off the Press. I understand that the Price upon pub¬ 
lication will be $5.00 per copy and tills iPeclal offer 
will be void. 


Name 


VER since the advent of radio, the Bum¬ 
mer season hue been a curse to the radio 
man because that is ttie time when radio 
activities axe at their lowest, 

In the summer time, people do not use 
their radio seta so much and there is. as 
a rule, little servicing to i>e done. This 
means that the average radio service man 
ami radiotrician finds pretty slim pick* 
ings during tho summer months. 

We have given this problem considerable 
thought and for over a year worked quiet¬ 
ly on the problem; and Irom 
now on every radio man, ser¬ 
vice man and radiotrician will 
have a steady Income all the 
year around, incredible as this 
may seem. 

The idea of radio people 
servicing refrigeration units i* 
self-evident and the thought 
has occurred to perhaps un¬ 
told thousands of radio men 
ever since electric refrigera¬ 
tion started. Yet nothing was 
done, because the average radio 
man knows little or nothing 
about refrigeration. t>ur sur¬ 
vey of the field convinces us 
that, compared with servicing 
a radio let. the servicing of 
a refrigerator is alisunlly slm - 
pie. once yon get the hang of 
It; and that is exactly why 
the OFFICIAL REFRIGERA¬ 
TION SERVICE MANUAL Is 
going to be a side-partner to 
the OFFICIAL RADIO SER 
VICE MANUAL. with which 
you are well acquainted. 

When you are called In to 
service a radio set, it is easy 
to find out if your customers 
own a refrigerator. If they 
do. you can now 1 el I them 
that you can Ben ice the re¬ 
frigerator a* well. Place your 
card somewhere near the re¬ 
frigerator so that, If trouhie 
comes, you will be called in 
to fix it. 

From whatever point you 
look at it. you will make 
money. And don't ever lose 
Bight of the fact that refrig¬ 
erators usually need servicing 
in the summer time and that 
It Is here that you will get a 
new and extra income. 

Put don’t take our word fm 
all this. Study the situation 
yourself ami see if we are not 
right. I-ook around in your 
locality And find out how many 
refrigerators there are. At tin 
present time the servicing ol 
these refrigerators goes to other 
trades when this business might 
just as well belong to you. 

So we say to you. why nol 
go into the refrheratlon ser¬ 
vicing business at once? Re¬ 
member. there is bIq money 
In It and the refrlqeratinr 
business Is growing enormously 
every year; and it won’t be 
very long before there will be 
more refrlnerators than radios. 

The OFFICIAL REFRIGER¬ 
ATION SERVICE MANUAL 
has been eel I ted by L. K 
Wright, who is an expert anc 
a leading refrigeration author¬ 
ity. Tie is a member of the 
American Society cf Mechan¬ 
ical Engineers. American So¬ 
ciety of Refrigeration Engin¬ 
eers. The National Association 
of Practical Refrigeration En¬ 
gineers, etc. 

The new Manual, as you 
will see from the photographic 
reproduction, is the same idze 
as our OFFICIAL RADIO 
SERVICE MANUAL. It will 
be 9x12 inches, and will 
contain at least 100 pages— 
loose-leaf, hound In leather¬ 
ette. gold -stamped cover: in 
fact. It is a gold mine of 
Information on the entire art 
of refrigeration. 

Here are the chapter con¬ 
tents: Preface; Introduction; 
History nf Refrigeration: Fun* 
damentals of Refrigeration; 
Description of All Known Types 
Of Refrigeration; Sorvlee Tools 
and Shot* Equipment; Trouble 
_ _ _ _ _ Automatic Equipment: Manufac¬ 
turers, Makes and facilitations of l?nlts; Manufacturers of Cabinets. 

Every pace is profusely illustrated; every refrigerator part is explained: dia¬ 
grams are furnished of every known machine special care is given U> the servicing end, of course: all the tools needed aro 
Illustrated and their use explained; there are trouble shooting charts, and other service data. 

Tills by no means eshausts the contents of the hook, and It would take much more space to give you all of the details. 
Last year, uhen we hrought out the OFFICIAL RADIO SERVICE MANUAL, we made a special lire-publlcatiou offer 
to our friends, which actually saved them thousands of dollars. We are now giving you the same chance again for a very 
short time. 

SPECIAL PRE-PUBLICATION OFFER 

The regular price of the OFFICIAL REFRIGERATION SERVICE MANUAL is $5.00 after it is published. To you. the 
book will he sold at $3.50 prepaid If you w*id hi ynur order at mice before the publication of tlie book Please use the 
coupon, 'Pile whole book is now ready for the printers and we are putting on the last finishing touches. It will he in the 
printer’s hands In a few weeks. Once the OFFICIAL REFR1GluRATJON SERVICE MANUAL Is Issued, you know from 
experience that we cannot allow any price reduction and, the Instant tho book comes off the press, the Price will be $5.oO, 


Address 

City 

State 


GERNSBACK PUBLICATIONS, Inc. 

J 96-98 Park Place New York, N. Y. 
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STUDENTS WORKING ON FILM SCANNING MACHINE OF OUR MODERN TELEVISION TRANSMITTER 


LEARN RADIO TELEVISION 

TALKING PICTURES > n 10 weeks 

By Actual Work In the Great Shops of Coyne 


Don’t spend your life slaving away In some dull, 
hopeless job! Don’t be satisfied to work fora mere 
$20 or $30 a week. Let me show vou how to make 
REAL MONEY in RADIO-THE FASTEST- 
GROWING. BIGGEST MONEY-MAKING 
GAME ON EARTH! 

JOBS LEADING to SALARIES 

OF S*0, $70 A WEEK AND UP 

Jobs as Designer, Inspector and Tester, paying 
$3,000 to $10,000 a year—as Radio Salesman and in 
Service and Installation Work, at $45 to $100 a 
week—as Operator or Manager of a Broadcasting 
Station, at $1,800 to $5,000 a year—as,Wireless Op¬ 
erator on a Ship or Airplane, as a Talking Picture 
or Sound Expert—HUNDREDS OF OPPORTU¬ 
NITIES for fascinating. BIG PAY JOBS I 

No Books - No Lessons 

All Practical Wor\ 

Coyne is NOT a Correspondence School. 
We don't attempt to teach you f rom books 
or lessons. We train you on the finest out¬ 
lay of Radio, Television and Sound equip¬ 
ment in any school—on scores of modern 
Radio Receivers, huge Broadcasting 
equipment, the very latest Television ap¬ 
paratus, Talking Picture and Sound Re¬ 
production equipment, Code Practice 
equipment, etc. You don’t need advanced 
education or previous experience. We give 


you—right here in the Coyne Shops—all 
the actual practice and experience vou'11 
need. And because we cut out all use¬ 
less theory, you graduate as a Practical 
Radio Expert in 10 weeks’ time. 

TELEVISION 

Is TVoiu Here! 

And TELEVISION is already here! Soon 
there'll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can make a FOR¬ 
TUNE in this great new fields Get in on 
the ground-floor of this amazing new Ra¬ 
dio development! Come to COYNE and 
learn Television on the very latest, new¬ 
est Television equipment. 

Talking Pictures 

A Great Field 

Talking Pictures and Public Address 
Systems offer thousands of golden 
opportunities to the Trained Radio 
Man. Here is a great new field of 
Radio work that has just started to 
grow! Prepare NOW for these mar¬ 


velous opportunities! Learn RadioSound 
workatCoyneonactualTalkingPicture 
and Sound Reproduction equipment. 

EARN AS YOU LEARN 

You Get FREE Employment 
Service for Life. And don’t let 

lack of money stop you. If you need part- 
time work while at school to help pay liv¬ 
ing expenses, we will gladly help you get 
it. Many of our students pay nearly all 
of their expenses that way. Mail the 
coupon below for full particulars! 

Coyne is 32 Years Old 

Coyne Training is tested, proven beyond all 
doubt. You can find out everything absolutely 
free. How you can get a good Radio job or how 
you can go into business for yourself and earn from 
$3,000 to $15,000 a year. It costa NOTHING to In¬ 
vestigate! Just MAIL THE COUPON for YOUR 
COPY OF MY BIG FREE BOOK! 


H. C. Lewis, Pres. Radio Division Founded 1899 

COYNE ELECTRICAL SCHOOL 

SOO S. Paulina Street Dept. B1-8H Chicago, Illinois 


r 

I 

l 

l 

l 

l 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
500 S. Paulina St, Dept. BMH Chicago, IIL 

Send me your Big Free Radio Book and all 
details of your Special Introductory Offer. 
This does not obligate me in any way. 


Name . 


Address . 


City . 


. State. 
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SHORT WAVES with a Converter! ! 



The Model PR-3FS Short-Wave Con¬ 
verter that is, in fact, an all-wave con¬ 
verter, as it enables also the reception 
of broadcast frequencies. The range ts 
25 to 600 meters, so you are sure to 
cover the television band, too. 


W ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast 
receivers today, and audio amplification remarkably faithful, it is convenient, 
economical and easy to tune in short waves and television with a converter. In 
that way you use your entire broadcast receiver just as it is, and besides the 
television band, tune in other short waves. The range is 25 to 600 meters, when the 
broadcast set is worked at a high frequency, around 1,500 kc. 

The converter illustrated is model PR-3FS and has a filament transformer built in. 
There are only four external connections to make, and one of these is to a positive B 
voltage, 50 to 180 volts, taken from the receiver. If you have a screen grid set you may 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 
the B plus lead and slipping the screen prong of the tube through the loop before reinsert¬ 
ing the tube in the set. 

The converter uses three 227 tubes and plug-in coils of the tube base type. There is 
an AC switch built in, but there is only one tuning dial (at right). The condenser is 
the new Hammarlund Junior Midlinc of .0002 mfd. capacity. 

This short-wave converter has proved highly satisfactory, developing great sensitivity 
and enabling the penetration of great distances. There are no body capacity, no squealing, 
no squawking and no tricky tuning. 

By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard, the designer. 



The new Hammarlund Junior Midline 
Short-Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam¬ 
eter of only 2 inches, while the total 
frame depth is only If* inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu¬ 
facturers in the world. It is our Model 
No. PR-H-20, rr.:»de specially for us. 


RADIO WORLD. 

145 West 45th St.. New York. N. Y. 

V’nCloSfJ jik-asc flnj: 

12.«0 for two years* subscription (101 Issues) for 
H.\mu Wultl.n at the regular rate. Please semi 
as a premium all parts to build tin* Sliart-Wnu' 
4‘ouverler. inehtdlni: filament transformer and 
'•4x7-im ii raldnet. but twit ilichulni^ tulres. 
Tide if your Model PR-3PK. 

[U’fti.OU Tor one year's subscription (V* Issues) for 
|t\|)|0 WORM). I* least* *end the Short-Wat* 
roil Kit a premium, your model 1*11 AK 1. 
nuts is tint: of three phut-in culls and base re¬ 
ceptacle. 

Q$3.00 for slv month*' subscription (26 Issue*). 
Please semi the Hammarlund Comlemicr, PR-II-20. 

Tv«n.& . 

Address . 

City. State. 


V V 

T HI: newest condenser to come from the laboratories of the Hammarlund Manufac¬ 
turing Co. is the Junior Midline, made especially for us, and designed for highest 
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning 
characteristic prevails. Single hole panel mount, in a }g -inch hole (with option of sub¬ 
panel mounting by built-in brackets) : end stop provision at both extremes: rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is 1 "’s inches, while the rotor plates turn in a diameter of 
only two inches. This condenser, our Model PR-H-20, is a superb product, in line with 
the modern vogue of compact parts. 

V V 

r")RECISION short-wave plug-in coils, three coils to a kit. not counting as a coil the 
movable tickler. Used with .0002 mfd. for tuning, this kit of coils affords coverage 
of from 15 to 160 meters. These coils arc wound on 97# air dielectric and are pre¬ 
cision. de luxe products. A receptacle base, on which the adjustable tickler is mounted, is 
supplied with each coil kit. This kit is our Model No. PR-AK-1 and represents the 
pinnacle of short-wave plug-in coil achievement. It is for “Short-wave receiver circuits. 

V V 

EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION 

PREMIUMS! 

RADIO WORLD, now in its ninth year, is the first and only national radio weekly, 
and publishes the latest, up-to-thc-second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. Lists of 
broadcast and short-wave stations, including television stations, arc published regularly. 
You get your information weekly—which means quickly—and you get it accurately, so 
be sure to become or remain a subscriber for RADIO WORLD. We arc able to offer now 
premiums especially attractive to short-wave experimenters, and ask you to make your 
choice from the parts offered on this page. When ordering, please use coupon. 

The regular subscription rates are: $0 tor one year. 5 2 issues, one each week: $3 for 
6 months. (26 weeks); $1.50 for three months, (13 weeks); $1 for 8 weeks: I 5c per 
single copy. 
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cWeteJL 

'Ptoof 


FILL OUT AND 
THIS COU 


City .State 


I will train you 
at home 


Radio Job. 


If you are earning a penny less than $50 a week, send 
lor. my hook of iiifonnation on the opportunities in Radio, 
t, 18 fr * e - Clip the coupon NOW. Why be satistied with $25, 
or >40 a week for longer than the short time it takes to 
get ready for Radio. 


--c-imy new 8 OUTFITS 

of RADIO PARTS for a home 
Experimental Laboratory 


Radio's growth opening hundreds oC $50, $75, 
$100 a week Jobs every year 

In nbrmt ten years Radio has grown from a $2,000,000 to 
a jl.ooii.ooo.ooo industry. Over , 100.000 jobs have been cre- 
ated. Hundreds more are being opened every year by its 
continued growth. Men and young men with the right train- 
ing the kind of training I give you—arc needed continually f 

You have many Jobs to choose from 

Broadcasting stations use engineers, operators, station 
managers and pay $ 1,800 to $5,000 a year. Manufacturers 
continually need testers, inspectors, foremen* engineers, service 
men, buyers, for jobs paying up to $15,000 a year. Shipping; 
companies use hum!reels of Radio operators, give them world 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers employ service men, 
salesmen, buyers, managers, and pay $30 to $100 a week. 
*1 here are many other opportunities too. My book tells you 
about them. 

60 many opportunities many N. R, I. men make 
$5 to $15 a week while learning 

The day you enroll with me I’ll show you how to do 10 
jobs, common in most every’ neighborhood, for spare time 
money. Throughout your course I send you information on 
servicing popular make* of sets; I give you the plans and 
ideas that are making $200 to $1,000 for hundreds of N, R. I. 
students in their spare time while studying. 


You can build over 100 cir¬ 
cuits with these outlits. You 
build and experiment with 
the circuits used in Crosley, 
Atwater - Kent, Eve ready. 
Majestic, Zenith, and other 
popular sets. You learn how 
these sets work, why they 
work, how to make them 
"Oik. This makes learning 
at home easy, fascinating, 
practical. 


Back view' of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set— 
only one of many cir¬ 
cuits you can build 
with my outlits. 


Talking Movies, Television, Wired Radio included 

I am doubling and tripling the 
salaries of many 
in one year and 
less Find out a 
this quick way 10 

bigger 
RadioV PAT 
Needs 

j. e. smith. President ^ Trained 5^" 

National Radio Institute Dept*, 1GX ^ f ,Mcn 

Washington, D. C. «... __„_ _ % 


Radio principles as used in Talking Movies, Television 
.and home Television experiments, Wired Radio, Radio’s use 
in Aviation, are all given. 1 ain so sure that 1 can train you 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied with my Lessons 
and Instruction Service upon completing. 

^ 4 'page book of information FREE 

Get your copy today. It tells you where Radio’s 
good jolw are, what they pay. tells you about my 
course, what others wlm have taken it are doing 
and making. Find out what Radio offers you, with¬ 
out the slightest obligation. ACT NOW. 


Our Own Home 

Pioneer and W o r I d’s 
Largest Home-Study Ra¬ 
dio training organization 
devoted entirely to train¬ 
ing men and young men 
for good jobs in the Radio 
industry, Our growth has 
paralleled Radio’s growth. 
We occupy three hundred 
times as much lloor sp lcc 
now as wc did when or¬ 
ganized in 1014. 


J. E. SMITH. President. 

National Radio Institute, Dept. 1GX 
Washington, D. C. 

Dear Mr. Smith: Send me your book. This 
request does not obligate me. 


Name 


Address 


•100 a week 

“My earnings in Radio 
are many times greater 
than I ever expected they 
would he when 1 enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or live 
times more I would still 
consider it a good invest¬ 
ment.*’ 

E. E. WINB0RNE 
1414 W. 48th St„ 
Norfolk, Va. 


Jumped from $){ to 
$100 • week 

“Before I entered Rndk 
I was making $35 a week 
Last week I earned $uc 
servicing and selling 
Radios. I owe my success 
to N. R. I. You started 
me olf on the right foot.” 

J. A. VAUGIIN 
3715 S. Kingshighway, 
St. Louis, Mo. 


•500 extra in 6 months 

“In looking over my 
records 1 iiml I made $500 
from January to May in 
my Spare time. My best 
week brought me $107. 

1 have only one regret 
regarding your course 
—I should have taken 
it long ago.** 

HOYT MOORE 
R. R. 3, Box 919, 
Indianapolis, Ind,* 
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The Third Supplement 

to the 

OFFICIAL RADIO SERVICE MANUAL 


Is READY for Distribution 


NOW! 


SUPPLEMENTS Nos. 1, 2 and 3 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable — 


O NE of the most important achievements in recent radio 
book publishing comes with the completion of the 
first three Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub¬ 
lished every sixty days during the year. The pages of the Sup¬ 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose-leaf form) and in make-up. 

The third Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir¬ 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages are numbered to enable one to include the new additions 
in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost—only $3.50 a 
year—is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
present SERVICE MANUAL more than twice the size it 
is now! 


Some of the features 
in the third Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Radio—Phonograph installation, 

Wattage of Radio Receivers, 

R.M.A. Color Code, 

Fada Resistor and Condenser Values, 

Canadian Circuits. 

LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 3 

Sentinel 
Erla 

Stewart Warner 
Story & Clark 
Brunswick 
Radiola 
Victor 


Audiola 

Philco 

Canadian- 

Westinghouse 
DeForest Crosley 
Ambassador 


Electrad 

Loftin-White 
Kellogg 
Bosch 
Silvertone 
New Midget 
Circuits 


SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

*3:50 A Year 

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 

This is a very small cost when you consider that for the whole year a Supple¬ 
ment will be mailed to you every other month. Those who already own the 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 56 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 

July 1st September 1st November 1st 


MAIL 
COUPON 
TODAY! 


GERNSBACK PUBLICATIONS. Inc.. RC 7 

96-98 Park Place, New York. N. Y. 

1 enclose for utilrh you are to enter mv suh script Ion 

for the Supplement* of the OFFICIAL RADIO SKHVICK 
MANTAL. It is understood that the Supplements will he 
mill Ini to me at least six times during the year. No Supple¬ 
ment will be sold singly. 


Name ... 

Address . 

City . Slate, 
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** Takes the Resistance Out of Radio ” 


Editorial Offices, 96-98 Park Place, New York, N. Y. 

The Radio Dollar 


By HUGO GERNSBACK 




I N a time of rapid industrial changes, we may easily fail 
to recognize how thorough these changes arc and, also, 
how revolutionary in many respects is the fall of prices. 
During the present depression, all industries have, of 
course been a fleeted to a marked degree; hut there is, per¬ 
haps, no other industry that has been affected so vitally as 
radio. It is noteworthy that the downward price movement 
in radio has exceeded that of most other industries. 

Pew people realm* that the radio dollar of 1924-26, when 
radio activities were at their pealv, 
is worth less than 25c compared to 
today and it is probable that the fig¬ 
ure of 25e on the dollar is quite high 
as radio goes today. It can at best 
only he an approximation or an aver¬ 
age; hut you can pick out any amount 
of items where the radio dollar of 
15124 is worth considerably less than 
25c today. Or to put it in another 
waV, because of the lower prevailing 
prices, the purchttsintf ptneer of tin* 
radio dollar today is therefore $1—* 
compared to the 1924 dollar. 

Take, for instance, the receiving 
tubes. In 1921 the average price of 
tubes was around $1.00 or $5.00 
apiece; while today, the average price 
of tubes (disregarding list prices, and 
using average prices in the open mar¬ 
ket) is about 00c. 

Take the average radio set in 1921; 
the prices then were around $150.00 
to $200.00; whereas today, the aver¬ 
age price—when the midget sets are 
figured in—is somewhat less than 
$50.00 if we figure the set stripped, 
and without tubes. We must also 
figure that in 1924 sets were sold for 
$150.00 to $200.00 without a loud 
speaker; but today practically all sets 
come with loud speakers, and the 
purchasing value of the 1901 dollar therefore, is proportion¬ 
ately higher. 

There is not a single radio item today that cannot be bought 
at prices that are exceedingly low—if you compare them with 
those prevailing in 1921—whether it he standard merchandise 
put out by a reputable house, or surplus merchandise thrown 
on the market for what it will bring. No matter how you 
figure it, the radio dollar today in purchasing power is bigger 
than it ever was. 

In many respects, it may be said that this is the radio mil¬ 
lennium, so far as prices are concerned; and it is doubtful 
indeed if we shall ever see such low prices again. 


1 lie reason, of course, is that today the basic industries 
from which the radio industry derives its raw materials are 
all operating at exceedingly low costs, and in many cases 
even below cost. 

lake, for instance, such an item ns copper, which enters 
largely into the production of every radio set; it is today 
selling actually lower than it has done in the past 35 years. 
The chances are (going by averages), that copper will not 
sell so low again for many \enrs to come. The same thing 
is true in a proportionate degree of all 
other materials. Many industries, in 
ruinous competition, are selling their 
product actually at a loss. Copper, for 
instance, which costs more than lie a 
pound to product*, on the average, is 
sold at 9e. That means, that the pub¬ 
lic today is virtually getting radio 
merchandise at less-than-cost prices; 
which condition, in the very nature 
of things, cannot last forever. 

The same idea is carried further 
into tin* finished product as well. 
Thus, for instance, radio tubes also 
are being sold at lower prices today 
than they probably will he for a 
generation to come. The reason here 
is a price war between several of the 
targe tula* interests, in order to ex¬ 
terminate a number of smaller con¬ 
cerns. After this has been accom¬ 
plished, the chances are, the prices 
will he higher again. 

The same situation also prevails in 
the radio set industry; and those who 
can see the handwriting on the wall, 
realize that, even today, only a com¬ 
paratively few radio set manufactur¬ 
ers are left compared to the peak of 
192<»-1929. After the process of eli¬ 
mination is over, the chances are that 
the present depression will he over 
as well, and higher prices will prevail for both reasons. 

These are the heyday bargain days of radio. Ten years 
from now, we shall look back with wonder at what we were 
able to buy with the radio dollar in 1931, and we will marvel 
how it was done. 

1 lie intelligent radio man of today appreciates this situa¬ 
tion, aild is making the best of it by stocking up with the 
necessary material that he will require for some months 
to come. He need have little misgiving that he is making a 
mistake hv paying too much. As l have often said before, 
there are still increasing opportunities, to make money in radio, 
for the wide-awake radio man who is alive to the possibilities 
that are open to him today. 


FIRST! 

F OR the past two years, Radio-Craft 
has brought to its readers FIRST, all new' 
radio developments, with practically no 
exception. In many cases, the new inven¬ 
tions and developments are published from 
two to four months ahead of other radio 
publications. 

Just to mention a few which “broke 
first” in Radio-Craft: 

Thy rat ron 

Automatic Volume Control 
Farnsworth Televisor 
Radio Fever 

Kruesi Radio (Airplane) Compass 
Variable-Mu Tubes 
Long-Wave Converter 
Cold-Cathode Vacuum Tubes 
Radio Sextant 
Short-Wave Prospecting 

If you wish to get the latest radio de¬ 
velopments first, read Radio-Craft. 
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A New All'Wave Oscillator 
for Modern Servicing 

With features of special value in superheterodyne work 

By H. G. C1SIN, M.E. 


U LTIMATE simplicity distinguishes the 
new Supreme “Model 70" modulated 
oscillator; by means of an ingenious circuit 
arrangement, liotli the intermediate and the 
broadcast hands, from SM» to 1500 kiloc ycles, 
are covered with a single set of inductance 
coils and tuning condenser. One '30 tube 
is used in the instrument, and may Ik* sup¬ 
plied with current from dry-cell batteries 
(the shielded ease provides room fur the 
batteries); or it may be connected to the 
light-line. An output meter (which is also 
combined with an ohmmeter, for measuring 
all resistance's up to 1 megohm) is furnished; 
lmt the oscillator may he obtained without 
the output meter by those who already 
have an output meter, or a set analyzer 
containing one. 

A dummy antenna enables the oscillator 
to he coupled to the radio receiver under 
test; the output from the oscillator being 
under control by a tapered variable re¬ 
sistor. Complete shielding eliminates the 
possibility of picking up from the oscillator 
energy which has not passed through the 
dummy antenna. 

\ more detailed analysis of the instru¬ 
ment may be obtained by reference to the 
diagram. It will be noted that the familiar 
Hartley oscillator circuit is employed, in¬ 
cluding two inductance coils 1.1 and 1.2 
tuned by the variable condenser Cl. The 
plate current of the tube is fed through the 
H.F, choke HEC-1; the feedback effect tak¬ 
ing place through the blocking condenser C2. 
The oscillatory circuit I.1-I.2-C1 covers a 
band of f undo mental frequencies between 
00 and 250 kilocycles. For all higher fre¬ 
quency-bands, the multiples, or harmonics. 
of the fundamental frequencies are em¬ 
ployed. llv this means, frequencies up to 
1500 kilocycles are generated in the single 
tuning circuit without the use of compli¬ 
cated switching arrangements. Complete 


calibration charts arc supplied, enabling the 
operator to determine the frequency with 
an accuracy within one-half of one per cent. 

With this wide tuning range, the instru¬ 
ment is adapted to all commercial inter¬ 
mediate frequencies as "‘ell as to other in¬ 
termediate frequencies lietween 90 and 550 
kilocycles which may be employed in future 
superheterodynes; thereby eliminating the 
possibility of the instrument's becoming ob¬ 
solete. 

Operation of the Oscillator 

In the grid circuit of the tube is placed 
a grid condenser, C3, and grid-leak re¬ 
sistors K2 and H3; H2 may be short-cir¬ 
cuit ed by means of the switch Si. W ith 
the switch open, “grid-leak modulation" 
takes place; that is, the grid condenser 




The Supreme ''Model 70” oscillator in its car¬ 
rying case; with the output meter at the left . 

110-volt O.C, line. When the A.C, line is 
employed, the output is automatically modu¬ 
lated by the frequency of the* supply volt¬ 
age; in this ease, the switch Si may he 
closed. Obviously, it will work on an AX’, 
line of any commercial frequency. 

foil 1.3, shunted by the variable resistor 
HI, serves as a dummy antenna, coupled 
to the main oscillatory coils, from which 
it picks up energy to be delivered to the 
set under test. The fixed condensers C-t, 
C5 and C<> isolate from the os¬ 
cillator the dummy antenna’s 
grounded connection to the set. 


100 8X> 300 400 ipi TOO MC 1000 1100 1500 1400 

kilocycles 


The curve at the very left is the 
fundamental frequency of the oscil¬ 
lator; its 15 harmonics, in their order. 
cover the whole roller of servicing. 
The difference between two oscillator 
settings immediately indicates the po¬ 
sition of one frequency adjustment, 
with relation to the other , 


charges and discharges at an audible fre¬ 
quency and modulates the oscillator output. 
(The tone's slight variation over the timing 
range is an index of the tuning multiple. — 
Tech. Ed.) This method of modulation is 
used only when the oscillator is supplied 
with luittcrv current or current from the 



The twines used in the Supreme "Mode! 70” are: /?!, 500 ohms (tapered) R2, R2. 60,000 ohms; 
R4 t 42 ohms; RS , .U)0 ohms; R6 , 1591 ohms . Condenser Cl, .0005-m/,; C2, CM. C4, 
Cs! C6. 0.01 -mf. LI-L2 have a total inductance of 6.2 millihenries. Opening' S 1 gives J.F. 
modulation. (Latest models have two more filter condensers across the light-line, outside the chokes.) 


Bv means of a single toggle- 
switch (shown in the diagram 
as the two switches S2) the 
oscillator can hi* changed over 
immediately from battery to lamp-socket op¬ 
eration, or vice versa. For battery operation, 
a single H/o-volt “C" battery, and a 22%- 
volt “H" battery or the equivalent, are em¬ 
ployed. These fit within the shielded os¬ 
cillator ease in compartments provided. 

For socket power operation, a detach¬ 
able cord and plug are provided. From the 
110-volt D.C, line it is necessary to have 
the correct fudaritg: it may he necessary 
to reverse the plug if it is placed in the 
lamp socket the wrong way at first. If a 
220-volt power supply system is encountered, 
the oscillator may he operated in series 
with a 2000-olmi, 10-watt, resistor. 

'flic H.F. chokes, HFC2 and HFC3 are 
placed in the power-line circuit as shown; 
these prevent the radio-frequency energy 
from the oscillator from leaking out into 
the power line and interfering with mens* 
nmnents on the set. In general service 
practice, the 110-volt A.C. or D.C. lint* 
should he used; the batteries being em¬ 
ployed only where power is not available. 
In this way the life of the batteries is pro¬ 
longed. and the cost of operation becomes 
negligible. 

The resistor IH, which cuts the 4%-volt 
battery’s voltage down to the required 2 
volts for the type ’30 tube, has a value of 
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“bout 4*2 ohms. The resistors R5 and RG, 
together with R4, cut a 110-volt supply 
down to the correct value. The 22%-volt 
phite supply is taken from the line voltage 
at tlie connection between the resistors it5 
and RG. it will he observed that no filter¬ 
ing is employed; as the pulsating or alter¬ 
nating line voltage is used for modulation 
purposes. 

Extra terminals are provided for the 
-volt battery on the panel of the in¬ 
strument; so that this batten may he used 
in connection with the nhnmictcr for meas¬ 
uring resistances. These terminals are 
clearly shown in the diagram. 

The output-nhiumeter provided with the 
instrument is a very ingenious combination 
of a D’Arsonval meter movement with a 
full-wave copper-oxide bridge rectifier. An 
arbitrary range is provided for the radio 
output indicator, together with an accur¬ 
ately-calibrated olmuneter, ranging from o 
to 1 megohm. This will indicate circuit 
continuity of even higher resistance values. 



The Supreme portable coppcr-o.ride-rcctificr 
meter used with the *'Model 70" oscillator; 
its circuit appears on page 49. 

The mechanical construction has been de¬ 
signed for maximum compactness, light 
weight, durability, appearance and simplicity 
of operation. The black hnkclitc panel, 
with verichromed markings, presents a pleas¬ 
ing appearance. It is mounted on an 
aluminum plate which fits into a east alumi¬ 
num tray ; giving complete shielding and 
great mechanical strength. A hardwood 
carrying ease (furnished separately) may 
lie used for transporting the* oscillator and 
output meter. The control dint is of special 
design, affording a positive vernier action, 
which is necessary for line settings. 

Practical Applications 
The busy Service Man is called upon to 
service all kinds of receivers. The more 
complicated superheterodynes, which are 
now becoming very popular, require very 
accurate adjustments, to give full satisfac¬ 
tion. lienee, the use of a service oscillator 
of simple design, Imt very flexible in its 
applications, is essential: while a thorough 
knowledge of its use is an important factor. 

To use the oscillator, first connect the 
two output terminals of the oscillator 
(marked A and (» in the diagram) to the 
antenna and ground binding posts of the 
set under test. Special marked leads for 
this purpose are provided with the instru¬ 
ment. 

The output meter is then connected to 
the set output. Special leads, equipped with 
(Continued on pa ye 49) 


Latest Testing Equipment for 
Bench and Kit 

What manufacturers have developed recently for 
the Service Man 



the Jewell ’ / at tent 213 meter, designed for 
the edification of the tube purchaser. 


COUNTER DEMONSTRATION 
CHECKER 

S alesmanship, as well as technical 
accuracy, dictated the design of the tube 
checkers shown, which their maker markets 
as “Tube-Sellers.” While a small meter 
shows the tube salesman the readings, the 
big demonstration meter facing the cus¬ 
tomer presents them in conspicuous and 
confidence-inspiring fashion. Psychology as 
well as precision is evident here. The big 
meter is “Pattern *213,” and the combination 
shown as “Pattern *219” includes a counter- 
type tester with pre-heater, rotary filament 


Right, the tt c tv 
U'tston "M <> d e 
571" output meter, 
a precision iiufrw- 
men* f ir all types 
of servicing. 


lOiMiiliniMiim iM'llOllol'IIMltM 


Left, a set-up o 
tester and large 
meter for counter 
use; the combina 
*ion is Jewell ' Pat¬ 
tern 2 19.“ 



switch, and connections for the newest 
pentodes. 

(Jetcell El. hist rument Co.. Chttstgo, 111.) 


F 


CONTINUITY METER 

OR custom set builders, handling re¬ 
reivers of specially' high quality, the man- 




TUe circuit and outward appearance of the 
Scott continuity meter , useful for many 

purposes. 


nfacturer of the latter has produced the 
equipment shown in the illustration, as a 
compact piece of equipment for cheeking 
the work. A battery is included, together 
with a meter, variable resistor and test 
prods; circuits may he quickly tested, re¬ 
sistances determined, and the assembly 
proved before delivery' is made. 

(Scott Transformer Co., Chicago, 111,) 


OUTPUT METER 

C OMPARISON’S of output, as well as 
checking ami balancing of circuits, not 
only in receivers, hut in public-address and 
projection equipment, are facilitated by the 



use of the device shown. It has five ranges: 
1.5, G, 15, GO and 150 volts, A.C., which are 
obtained hy the range-select or switch below 
the dial. The non-inductive impedance of 
-4*000 ohms is constant for all ranges. The 
instrument may' he connected Across the 
output of a receiver: hut, if it replaces a 
voice coil directly, must he shunted hy a 
resistance approximating that of the coil. 
It is 5 1 ^.x0y s x’2 1 / C i inches over all, and weighs 
about *2G ounces. 

(UVWon El. Instrument Corp 

Xetcark, A. J.) 

“DEADLINE” TUBE CHECKER 

B Y the use of a particularly' “dead-beat” 
moving-coil type of test meter, there lias 
been developed for the Service Man and 
tube salesman a particularly fast-working 
test instrument. The name “Deadline” is 
derived from the graph that accompanies 
each instrument, on which is indicated the 
“life expectancy'” (to borrow an underwrit¬ 
er’s term) of the tube under test; those 
reading below the line being electrically 
“dead.” 

’The circuit design makes it possible to de¬ 
termine whether a tube will he noisy in op¬ 
eration; and whether its elements are 
(Continued on page 43) 















Radio Service Data Sheet 


PHILGO “MODELS 111” AND “111A” SUPERHETERODYNE RECEIVERS 


CIS C4A C17 C5 C3A Vl0 v9 



V11 I I l | \ SPKR 

A.C.UNE C2A VI V3 V2 V4 V5 V6 PLUG 

Arrangements of parts on the top of the chassis of the Phileo ”11 1° Superheterodynes, Two 
trimmer condensers (C5, C 17) seldom requiring attention are adjusted from the underside 
of the chassis. These two condensers connect, respectively, to the input and output 'windings 
of the first I.F. transformer, L5; and, in conjunction with this transformer, form a par¬ 
ticularly selective input circuit for the first I.F. tube, P'4. The oscillator adjustments are 
distinguished as ' high-frequency" (C4A f and *Totu-frcqucncy” (05). 


The fundamental circuit of the alxivc listed 
Phileo receivers, manufactured by the Phila¬ 
delphia Storage P.attery Co., Philadelphia, Pa., 
is the subject of this Data Sheet; with par¬ 
ticular reference to the Model 111 set. 

Available constants are listed, as follows: 

Condensers: Cl, C2, C3, C4. tuning gang; 
and their ILF. trimmers. Cl A, C/A, OA, 
C4A. C5, C6. C17, C20 are I.F. trimmers; 
C6A, C7, C17A, C35, .00011-mf.; C8, C9, CIO 
(with resistor), CM 1 (with resistor). C18. CT9, 
(and resistor), C23. .05 -mf.; 03 and C 16 

(double unit), 0.25-mf.; C14, .0007-mf.; C15, 
L.F. trimmer; C12, L.F. resonator; C 20A, 
,00005-mf.; C21, 0.5-mf.; C22, .00025-mL; 

C24, .015-mf.; C25, C26, C28, C29, C30, C31, 
C32 ; C36 (in filter-condenser l>auk; see illus¬ 
tration of condenser connections); C 27, tone 
control comlenscr bank; C33 and C34 (double 
unit), .015-mf. 

Resistors: R1 (black), 10,000 ohms; R2, R3, 
R12, R13, K23 (silver gray, yellow tip), 100.- 
000 ohms; R4, R5, K10 (with condensers), 250 
ohms; R6 (orange), 50,000 ohms; K7 (brown 
body, black tip, red dot), 1,000 ohms; U8 
(lielgian blue), 13,000 ohms; I<9, R14 (battle¬ 
ship gray), 500,000 ohms; Kll. K18 (auto 
brown, yellow tip). 25,000 ohms; R15 (white), 
250,000 ohms; K16. volume control; R17, R24 
(jade green), 70.000 ohms; R19 (long tubular), 
10,000 ohms; K20, R21 (one unit, flat, wire- 
woutid, center-tapped). 35 ohms (each half); 
I<22 (short, tubular), 800 ohms. 

The operating voltages for the “Model 111” 
are as follows: Filament potentials: VI, \ 2, 
V3, V4, V5, V8, 2.1 volts; V6, Y7, Y9, Y10, 
2.2 volts; Vll, 4.9 volts. Plate potentials: Vl, 
V5, 190 volts; V2, 180 Volts; V3, 45 volts; 
V4, 185 volts; \ 7, 35 volts; V8, 95 volts; \ 9, 
V10, 255 volts. Screen-grid potentials: VI, 
60 volts; Y2, 62 volts; V4, 65 volts; V5, 82 
volts. Control-grid potential*: Vl, 0.2-volt; 
Y2, 4.6 volts; \ 3, 0.7-volt; Y5, 2.2 volts; V6, 
V7, 0.4-volt; V8. 1.2 volts; V9, VlO, 50 volts. 
Plate currents: Vl, 1.7 ma.; V2, 0.5-ma. (as 
read on 20-ma. scale); Y3, 1.6 ma.; \ 4, 1.5 
ma.; V5, 3 ma.; V7, 0.2-ma, (as read on 2 
ma. scale); Y8, 4 ma.; Y9, Y10, 32.5 ma. ; 
VII, 50 ma. per plate. Screen-grid current 
(as read on 2-ma. scale): Vl, 1.75 ma.; V2, 
0.15-ma.; Y4, 1.7 ma.; V5, 1.85 ma. 



Condenser bank : note circuit change (dot¬ 
ted)' in some models. Caparities arc: Cl 5, 
C26, C2S, 0.5-m/.; C29, C30, 2 mf.; C31. 
0.15-m/.; C32. .0!5-m/.; C36. 1 mf.: til 25- 
cycle model, C‘31, 0.1-mf; C2 9, C30, 3 mf. 


N'ote that these readings are taken with a 
line-potential of 115 volts, and volume control 
in the off position; with the station selector 
turned to the lowest frequency, and the range 



Underside viatt of the Phileo “111” chassis; 
showing only the fixed resistors and con¬ 
densers. and the trimming condensers ; their 
locations in the chassis may be fixed in re¬ 
lation to the long black resistor, R\9. 

switch S\V 1 in the diagram set at “normal.” 
Putting this switch in the “maximum” position 
increases greatly the sensitivity of the Phileo 
“111” receiver. Positions “normal” and “maxi¬ 
mum” are indicated in the diagram respectively 
as 1 and 2. Check the setting of this switch; 
since its incorrect use will result in the com¬ 
plaint of distorted reproduction and erratic op¬ 
eration, due to the overloading effect of power¬ 
ful locals with the switch set at “maximum.” 

The factory makes the following observation 
concerning adjustment of the nine compensating 
or trimmer condensers: “These receivers are 
accurately adjusted at the factory prior to their 


shipment. Under no circumstances are the 
adjusting condensers to l>e changed in the field. 
'Phis alignment requires special oscillator equip¬ 
ment, which all Phileo distributors have. If 
for any reason the receiver needs adjustment, 
it must lie returned to the distributor’s service 
department.” 

“Model 111 A** is a 25-cycle design, and its 
parts values vary slightly from the alx>ve. 
“Model 211” is a phonograph combination; 
while “211 A” is its 25-cycle designation. 

It will l>e .noted, from the top-view illustra¬ 
tion of the chassis, that two of the trimmer 
capacities are adjusted from the under side. 
Their locations, and the positions of all the re¬ 
sistors, are shown in the under view. 

As indicated hy dotted lines, those models 
dated later than March 15, 1931, are wired to 
place a higher bias on the first I.F. amplifier, 
Y4. This connection is made by swinging the 
resistor I<9 from the chassis to a center-tap 
which is obtained by changing R12 from a 
single 100,000-ohm unit to two 50,000-ohm 
units, and connecting them in series. 

The intermediate frequency used in these 
models is 175 kilocycles. All final adjustments 
are to lie made with switch Sw. 1 in its 
“normal” position. No. 1. A fiber W'rench is 
required for adjusting the I.F. trimmers. 'I he 
high-frequency circuits are to l>e adjusted at 
1400 kc. The single “low-f rcqitency” con¬ 
denser Cl5 is to lie adjusted at 600 kc. After 
adjusting the R.F. and I.F. stages, tune the 
receiver to the eighth harmonic of the I.F. 
circuits; the dial reading should then l>c 140 
At this time, make any adjustment of the 
high-frequency condenser C4A which may be 
necessary. 



Schematic circuit of the Phileo 
of the second A.F. tube, F8. 


"Model 111” Receiver. Tone control is obtained by shunting one to three fixed condensers across the output 
\’otc that the center-tap of the high-voltage secondary docs not connect directly to the chassis, but returns through 
two resistors, R 20 and R2 1 . The plate of V6 connects directly to the cathode. 
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Radio Service Data Sheet 


CLARION “SERIES 90” SUPERHETERODYNES 
(MODELS AC-90, AC-91, AC-91A, 25-90, AND 25-91) 


The latest Clarion receiver, manufactured by 
the Transformer Curp. of America, Chicago. III., 
incorporate* tht newest advances in set design. 
Among the features with which the Service Man 
must familiarize himself are the following: a 
superheterodyne circuit with variable-mu tul>es; 
a screen-grid first detector; a power screen-grid 
second detector; a pentode power stage; together 
with tone control, tuned hum til ter. and auto¬ 
matic volume control; as the circuit illustrates. 

Models “AC-90” and “'AC-91” operate on 
110 volts 60 cycles; and the "25-90'’ and “25- 
91,” on 25 cycles. Mode! “90” is mantel- 
t)pe; Model “91.” a console, ami Model “91 A,” 
a phonograph combination. 

The volume control, in its extreme left posi¬ 
tion, operates a phonograph switch, in the Model 
“9°A” receiver; the phonograph pick-up circuit 
Inutig shown dotted in the diagram; and the 
switch at X. The pick-up impedance should 
lie between 2000 and 5000 ohms; and the vol¬ 
ume controlled at the unit. 

All available constants arc as follows: con¬ 
densers Cl, C2, C3, tuning unit*; CIA. C2A, 
t’3A, shunt trimmers; C5, C21, .0008-nit.; C6, 
C7, C8, C9, I.K. circuit trimmers; CIO, Cl5, 
CT6, Cl8. C20, C22, C23. ,05-nif.; Cl I, 0.25-nif.- 
02, 1.0-mf. ; CM, C24, C27, C28. 0.1-mf.; 

07, .00005-mf.; 09, 0.35-mf.; C25, C20. 8 
nif. (electrolytic!. 

Resistors Rl, R3, R6, 1,000 ohms: R2. 2.10 
ohms; R4. 2,000 ohms; R5, R9, 100.000 ohm*; 
R7, 40,000 ohms; R8, */$- meg.; RlO, 1.0-meg.; 
Rll, 12.000 ohms; UI2, 3.800 ohms; KlJ, 4,300 
ohms; K14, 1,800 ohms; R15, 1,300 ohms; K16, 
435 ohms; R17, 400 ohms; KI8, 65,000 ohms; 
1<19, 20,000 ohms; R20, 210 ohms. 

Operating voltages (with volume control in 
position “full” and line potential 115 volts) 
are as follows; Filaments VI, \ 2, V3, \ 4, V5, 
V6, V7, 2.2 volts; V8, 4.6 volt*. Plate ;m>- 
tentials, VI, 160 volts; Y2, IoX volts; \ 3, 
125 volts; \'4, 163 volts; \'5. 1/8 volts; \ 6, 
25 volts; Y7, 260 volts; Y8. 350 \olts. Control- 
grid potentials, VI, 0.9- volt; \ 2. 7.6 volts; 

V3, none; V4, 0.6- volt; V5, 6.8 volts; V6, 
4.6 volts; \7, 16.5 volts. Cathode potentials, 
\\» V4, 2 volts; \‘2, 4.9 volt*; \*3, none; 

\ 5, 9 volts; \ 6, 4.5 volts. Plate currents 
(normal), Yl, 2.8 ma.; \ 2, \'4, 2. ma.; VJ, 
9.5 ma.; VS, 0.25-ma.; Y6, none; Y7, 36 

nia.; \ 8, 72 ma. Screen-grid potentials, Vl, 

^ 2, Y4, 77 volts; \'5, 90 volts; Y6, 49 volts; 
Y7, 260 \o1ts. 

Removal of the tiilie shields will cause cir¬ 
cuit instability. Use of the variable-mu tube 
eliminates the hissing sound usually associated 
with high-gain superheterodynes. The manufac¬ 
turer’s (I.C.A.) code for the tubes is as fol¬ 
lows: Vl. V2. \ 4, CL-51; YJ, Cl.-27; \ 5. 
V6, CL-24; V7, CL-PZ or CL-47; V8. C1.-80. 

Tlie above readings un the pentode were taken 



Chassis of Series “90” Clarion: compare 
this illustration with the coded layout at the 
lower rif/ht. 


in the following manner: the plate potential is 
read between plate and filament prongs, cm the 
2 Mi-vo It scale. The control-grid is checked 
between the black common lead (on the repro¬ 
ducer's voice coil) and ground. The space- 
charge-grid is tested between this prong and 
filament. Connections to the UY base of the 
PZ resemble those of a *27—except that the 
cathode prong becomes the spa ce-charge- grid 
lead. An adapter which exposes these five con¬ 
nections will f>c of as*istance to Service Men 
not yet provided with modern analyzers designed 
to test j>entodes. 

Lack of sensitivity may be due to an open 
circuit, a high resistance, or a short circuit; 
seldom to trimmers out of adjustment. Ex¬ 
ceptional care is taken to align these circuits 
accurately; after which they will retain their 
adjustment in nearly all instances. 

Poor selectivity is seldom due to niis-align- 
ment of tlic tuned circuits; but, more often, 
to a high-resistance joint in an K.F. circuit. 
An ohmic test may not indicate the fan It \ con¬ 
nection; but the application of a soldering iron 
to suspected joints may clear the trouble. 

To align the T.E* circuits, (if the procedure 
is imperative), use a hukelite screwdriver to 
adjust C6, C7, C8, C9 for maximum output 
meter reading; with a 175-kc. (exact) oscil¬ 
lator output wired to the cap of Y2, all tubes 
in their resective sockets; and all cap leads 
connected. 

The R.F. circuits are to be aligned at 1400 
kc. and 600 kc. 

The oscillator low-frequency “padding” trim¬ 
mer C4 is next adjusted, with the R.F. oscil¬ 
lator (connected to the antenna and ground 
posts) operating at exactly (ii)i) kc.; at the 
same time, the receiver's dial is to he swung 
back and forth over the 600-kc. setting—ad¬ 
justing for maximum output. Repeat the op¬ 


eration at 1400 kc.; except that C3 (the high- 
frequency tuning conden«er) remains fixed, 
only C3.\ living adjusted, if necessary. Check 
also CIA and C2A. 

High-percentage modulation at the transmit¬ 
ter will result in increased signal strength at 
the receiver, a* compared to other stations for 
which the automatic volume control has lieen 
adjusted. 

Poor tone quality may be due to off-resonance 
tuning by the listener. Check by using a short- 
wire antenna, with volume control full on; the 
automatic volume control circuit will then cea*c 
to level the signal strength, and a timing peak 
can lie obtained. A jioor '24 second-detector 
may mar the tonal reproduction; check also Yf». 
A “fluttering” signal may lie due to a i»oor 
ground. 

A 100-watt lamp should light brilliantly when 
connected between ground and one side of the 
light-line. A dim light indicates a |>oor ground 
connection; and no light, an ungrounded light- 
line. If the | mi we r company corrects the latter 
condition, hum, fluttering, circuit oscillation, and 
back-ground noise may be eliminated. 

Although the intermediate frequency of 175 
kc. has !>cen selected by most manufacturers as 
the most satisfactory it is to be noted that a 
weak f<mrth harmonic, 700 kc., may heterodyne 
a broadcast station carrier and cause a whistle. 
Another cause of circuit oscillation is high line 
voltage; look also for open by-pass condensers. 

Note that one side of the filament secondary 
which supplies Vl, Y2 and V4 connect* also 
to other parts of the circuit, including the cath¬ 
odes of \ I and \ 4, and the plate of the oscil¬ 
lator Y3; and that, with respect to ground, this 
lead has a positive voltage of 95. 


OFF -ON 
AND TONE 


TUNING 


VOLUME 



Top view of a Clarion superheterodyne eh as* 
sis showing the positions of the trimmer 
condensers . The phonograph connection ap¬ 
pears only on the “Model 90 -A" chassis. 
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Operating Notes 

for 

Service Men 

Some Tips on Supers of More or 
Less Recent Vintage 

By BERTRAM M. FREED 

S INCE tlu* trend of the radio design 
has returned to the fornicrly-popuhir 
superheterodyne, perhaps sonic notes 
concerning a few of the models which 
have lately made their appearance on the 
market will he of interest. 

hi the Silver-Marshall super, a compact 
job (which is being sold under several 
names), the speaker cable of six wires ter¬ 
minates in a five-prong plug, which is in¬ 
serted into a receptacle provided at the 
rear of the chassis. One wire (the black) 
is not connected to the plug, hut must he 
grounded to the chassis before any recep¬ 
tion is obtained. (See Data Sheet No. 3t, 
January, 1931, Radio-Craft.) 

If the fine wire of the volume-eontrol 
resistor strip breaks, intermittent reception 
is caused; the remedy is replacement. The 
value of this resistance is 3,000 ohms. 

Care should he exercised in selecting *27 
tubes for the new Atwater Kent pentode 
model; or difficulty may he encountered. 

After a great deal of bother and fuss 
over hum in a new “Model 20” Majestic, 
using variable mu (“Multi-Mu”) tubes, the 
cause was found in an open by-pass across 
the 35,000-ohm resistor which biases the 
second detector. The unit contains a pair 
of 0.4-mf. capacities. 

One of the most perplexing jobs yet en¬ 
countered by the writer was a ltadiola “00”; 
for a long time, volume had been decreas¬ 
ing. Naturally, the tubes were first sus¬ 
pected; those in the set were not too good, 
but their replacement did not greatly im¬ 
prove reception. The next move was to take 
down the condenser gang, in order to check 
and realign the l.F. transformer adjust¬ 
ments. These are tuned to 180 kc.; trim¬ 
mers and compensators were them adjusted 
for maximum effic ienc> 

However, all this work counted for little; 


OPERATING SWITCH 



Fig. 1 

Position of the large resistors in the Radiola 
“60” power pack . 


only three of the powerful broadcasters 
were picked tip with any degree of volume. 
With the aid of a schematic circuit, all 
voltages, resistances, and capacities were 
carefully cheeked. The plate voltages of all 
amplifiers were found about 40 volts lower 
than specifications. The condensers were 
not at fault; so either a partially-grounded 
coil or a bad resistor was indicated. Fin¬ 
ally, under the puck, a heavy black carbon 
resistor (see Fig. I) w r as found which should 
have been, according to the diagram, 20,000 
ohms; it tested 1 1,000. It was removed and 
replaced by a 25,000-ohm component, the 
handiest value obtainable. Immediately the 
voltages became slightly above normal, and 
the set perked as it had never done before. 
This resistor is a bleeder, connected across 
the 135-volt supply tap to prevent any ex¬ 
cessive rise in voltage; such as w'ould occur 



Fig. 2 

The terminal strip of the Radiola “60”; for 
distance reception, sensitivity may be increased 
by introducing R 4, especially as a variable 
panel control. 


if ah the tubes were removed, and which 
might cause punctured filter condensers. In 
some instances, a lack of a few thousand 
ohms in this resistor has caused trouble. 


Improving Sensitivity 

While the ltadiola “<>0” is highly sensi¬ 
tive and selective when in best operating 
condition, the writer has been approached 
more than once with a request to “do 
something to it,” to pick up the stations 
which come in very weakly. After cheek¬ 
ing up the set, as described above, the next 
step w r as to try additional by-passes in 
different parts of the set. This did not 
help; it then seemed advisable to increase 
the plate voltage; and this was done by 
replacing the large wire-wound resistor 
under the pack with one of lower value 
(about 500 olnns) but without effecting any 
improvement. Then resistors of different 
values were shunted across the four sections 
of the wire-wound unit which is secured to 
the front wall of the receiver, next the 
volume control. The tuning dial had been 
set nearly at 30 and, when a 700-ohm re¬ 
sistor was shunted across the 400-ohm sec¬ 
tion (next the volume control) Omaha came 
crashing in with a wallop. When this shunt 
was removed, reception censed. 

After experiments with different values, 
centering around the biasing resistors, it 
was noted that a resistor of 400 to 700 
ohms worked best when shunted across the 
400-olun unit; hut that the volume control 
had then no effect wdien a powerful station 
(Continued on pa<je 45) 


Making Money 

in 

Radio Servicing 

Ideas for the Application of a 
Little Salesmanship 

By W, E. SMITH 


N EVER before have there been such 
great opportunities to make money by 
servicing radio as there are today. The 
finest and best radio receiver, sold only a 
month ago, may lie now' obsolete; since 
there have just come upon the market sev¬ 
eral new tubes which are a vast improve¬ 
ment and, of course, these tubes will better 
any radio. 

The Service Man’s business is, to give 
the community which he serves the best 
there is in radio. By this 1 do not mean 
selling gadgets, hut incorporating improve¬ 
ments into your customer's radio. 

Many Service Men, as well as the general 
public, regard the radiotrician's profession 
as merely a job of fixing receivers. I re¬ 
gard mv wmrk as giving my customer the 
best in radio reception and, of course at a 
profit. And I find the customer ready and 
willing to pay for real service. 

Only this year, a great many supers have 
been sold that can he improved by the use 
of the type *35 variable “mu” tube. It wdll 
he necessary, if the set in which these tubes 
are to lie installed has variable screen bias, 
to fix this at 75 volts (with a fixed re¬ 
sistor), and use a variable resistor for the 
cathode bias. The value of the’ latter de¬ 
pends on the number of tubes it is to serve. 

(Fig- 1) 

You will lie surprised at the sales op¬ 
portunities you will find if you take along 
w'ith you, on service trips, a short-wave 
converter of the superheterodyne type. Most 
people are now' “off” the plug-in adapters; 
the ideal short-wave converter installation 
is permanently connected up, so that either 



To convert a standard screen-grid set for 
voriablc-mu tubes, the circuit is altered from 
.1 to B. Values depend on the set. 
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short in* long waves ran he selected by 
throwing a J>.I\ |>.T. switch. 

One of tin* iilras I have hern alilr to rash 
in mi is altering receivers so that tlir short¬ 
wave police rails ran he picked up. This 
can he done on any receiver, merely bv 
taking off turns of each tuned secondary. 
Sometimes it is possible to realign the trim¬ 
mers and fret frequencies high enough. I 
would not advise changing single-dial 
supers, aides'* you are thoroughly versed in 
tills type of receiver. 

Then there are the new pentode power 
tubes, which can be installed iu any set, 
whether A.C. or D.C. There are several 



To receive police calls. below 200 meters, it 
is necessary to reduce the minimum inductance 
of the tuning coils. Some methods arc sltotvn. 

types for different filament voltages; con¬ 
sult the table of characteristics. 

\ great many sets have the leak-eon- 
denscr detector: here a power detector may 
la* installed, with consequent increase in 
both selectivity and tone quality. 

In a distric t supplied with 110 volts, D.(\, 
you will find any amount of battery-oper¬ 
ated sets that can be* changed to work off 
the bouse lines. Incidentally, there is on 
the* market a new series of tubes which are 
ideal for this job, viz.: the *:15, \*17, and ’:*8. 
All these tubes operate on the same fila¬ 
ment voltage (fi.il) and filament current 
(o.il-ampere). Kins can he obtained in the 
seme way as in A.C. tubes, by the voltage 
drop across a resistor between eat bode 
and ground. (See page 7:11 of June Uaoio- 
Chaft for characteristics.) 

There are a great many automobile re¬ 
ceivers that can he improved by the use of 
these tubes. 

\ erv recently there came on the market 
a midfret receiver nsinfr three '24's, one 
l~> and one *80 type tube*. I purchased a 
lot of four of these receivers for *70 and 
changed them to use two ’TVs, one *2t, one 
17 and one 80; which increased the ranfre 
and volume most noticeably. The expense 
for two resistors, one output transformer 
and l~mf. condenser came to about $5.00 per 
set all told. However, T happened to have 
these items on hand, salvaged from junk 
sets; and I sold these receivers for $09.50 
apiece. 

{Continued on i*uje 48) 


Service Men’s 
Notebooks 

A few leaves from the experiences 
of our readers. What have you 
found in your daily rounds? 

DEMONSTRATING THE 
IMPROVEMENT 

By George H. Gable 

OMK months ajro, the same idea which 
Mr. Freed describes (on paffe 051 of 
May issue of Kaimo-Crait) occurred to me; 
that of improviiifr the Majestic “Seventy” 
series, by replacing the push-pull '71A\s with 
’45’s. *l*he latter, with their filaments wired 
in series, give a better output. 

However, customers usually want to hear 
for themselves before they authorize the 
change. I low is that possible? 

\ erv simple, if the adapter sketched in 
Fig. 1 is used. The parts required are two 
tube sockets, two 4-prong plnfrs and cords, 
small clips, a suitable variable resistor It 
and center-tapped filament resistor 1U. As 
the diagram shows, the frrid and plute con¬ 
nections of the adapter are wired to their 
respective proiifrs on the two plugs, while 
the filament current is drawn from one 
socket of the set. 'flic battery is used for 
additional frrid bias, nsiiijr the variable re¬ 
sistor to obtain the Correct value. 



The customer tea tits a sample of the proposed 
work! Very tit'll; this will give it to him . 


A HINT OR TWO ON PHILCOS 
By James W. Roberts 
KKVK’K Men have, no doubt, had 
trouble in locating the cause of very 
weak reception of all hut strong local sta¬ 


tions on Phileo “Xeutrodyne-Plus” sets 
where, upon checking the set with a set 
of analyzer, all voltages with the exception 
of the frrid bias voltage on the first U.F. 
tube were O.K. The first U.F. tube showing 
no frrid bias, and the second and third 
U.F. showing frrid bias (whereas all tubes 
fret their bias through the same source), 
tells us that there is an open in the second¬ 
ary of the first U.F. circuit. A continuity 
test of the secondary shows it closed; this 
leaves only the ranfre control, which is a 
small variable compensator across the first 
tuniiifr condenser and functions as a “local- 
distance” switch when turned all the way 
to the left. Examine the rmifrc-eontrul 
spring for an open from the stator to the 
spring. If the spring does not make con¬ 
tact to the stator, when not in “local” 
position, no grid bias is applied to the first 
U.F. tube; and the set will not bring in 
anything lmt strong locals. In most eases 
tension can he restored to the spring by 
bending with a pair of duckbill pliers, or 
install a new range control (Phileo Part 
Xn. 

When eases of oscillation in the Phileo 
X-P sets cannot he cured by neutralizing, 
the trouble is usually caused by an open 
U.F. plate condenser in the plate resistor- 
condenser cartridge. The easiest way to 
test this is to remove the grounding screws 
and lift the cartridges so the condenser of 
the unit is not grounded and test the con¬ 
denser with an A.C’. voltmeter in series with 
the light-line. Open condenser will show up 
by not giving a reading. If a Phileo part 
is not available, an .05-iuf. condenser can 
he shunted from ground to the resistor- 
condenser terminal. Ucgnmud all resistor- 
condenser cartridges, replace bottom pan 
and re-neutralize the set; and you will find 
the oscillation is cured. 

Upon investigating some complaints of 
noise in Phileo “Models 95-95-75-111-77,” 
where the volume was fairly loud, it was 
found that tin* primary of the U.F. trans¬ 
formers was the cause of the trouble. The 
primary is a small coil inserted inside the 
bakelite tubing at the bottom of the trans¬ 
former (meaning the end away from the 
bracket) and is wound with very fine wire. 
In nearly all eases, it has been found that 
this fine wire has been broken and only 
lies against the terminal. When the volume 
is turned up, the vibration of the speaker 
causes this wire to make and break contact; 
resulting in a very disagreeable noise at the 
speaker. In eases where the wire has broken 
at the outside terminal of the primary 
(Continued on \nuje 41) 
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The Service Man’s 
Open Forum 

A Place for Free Discussion 
of Trade Problems 

MR. RARE BREAKS HIS RULE 

ft (lit or, It adio-Cra ft : 

Every so often 1 read something in your 
publications which is so disgusting that I 
should write you about; especially letters 
from Service Men which must he corre¬ 
spondence school beginners. 

Take for example the Colonial Midget, 
the article states that set and speaker must 
both he removed at once. On this set there 
is a small arrow on the dial and when this 
is up to the station pointer a cutout on the 
dial will slide out under the speaker. An¬ 
other writer wrote about neutralizing an 
UCA 4k 

Why don’t you get in contact with some 
lirst-class Service Men and have the letters 
checked over before printing them? On the 
other hand, first-class Service Men are 
loath to put out information for the benefit 
of competitors. I know, 1 do not put out 
any. 

II. Howard Rark, 

<i20 Xorth Pork f Fremont , Sebraska. 

(Mr. Ruhr is correct in his observations 
concerning the midget’s dial, as an examin¬ 
ation shows. It is also obvious that the 
writer of the article concerning the “4-1” 
put down “neutralizing” hastily for “align¬ 
ing”; it is well known that small condensers 
are often called “neutralizing,” though used 
for other purposes. 

While the service notes in Radio-Craft 
are checked over, it is true that errors must 
occasionally slip through; and we are glad 
to have our readers point them out for cor¬ 
rection. Then, too, we arc glad to observe 
the increasing willingness of manufacturers 
and Service Men to give out information 
by which not only their competitors, but 
the whole trade, may profit. “I’ve noticed,” 
said David liaruiu, “that it ain’t a bad idea 
to let the other fellow make a dollar once 
n a while.” — Editor.) 


TO OTHER I. S. M. 

Editor , R.m )io-(* rai*t: 

Regarding the letter of Mr. D. C. Karr, 
in which a broadside is delivered at Gen¬ 
eral Motors radio: first of all, Radio-Craft 
has gone to a lot of expense and a tre¬ 
mendous amount of corresponding, checking, 
etc., to put in the hands of anyone desiring 
them, practically every diagram to he had. 

Certain manufacturers, too, have their 
own ideas about this; and I am afraid it 
is too late for them to fall in line. Their 
sets have been dismantled, cheeked, values 
recorded, diagrams made, and all the rest 
of it; so why worry? Instead, let us Insist 
those manufacturers who came right out 
and submitted everything they could to 
help radio along. 

What experience have other readers had 
with the manufacturers? Some time ago 1 
saw in ltAoio-CKArr a lot of letters, pro 
and eon, regarding this question. Well, here 
1 go: 


Right on top, and where no one can deny 
they belong, is Silver-Marshall. My experi¬ 
ence has been that they will send you any¬ 
thing and everything to help von, and they 
will he doing business when these other 
firms who are too “confidential” arc by¬ 
gones. Then come Rhilco, Ilainumrlund, 
Atwater Kent, Arrovox Wireless C’orp., Tobe 
Deutsclimann, and a lot more of the old- 
timers. Forget the “confidential” firms, and 
let us boost the “good fellows” instead. 

Let us use good standard products, and 
stick behind the firms who will give ns de¬ 
sired information. Cut out all this “gyp” 
stuff, and especially “gyp” tubes: let ns 
find the demon who started “gyp” tubes and 
put him inside his product with about 180 
volts on the plate — that is where he be¬ 
longs. 

And don’t forget, fellows, that it was you 


A Reference List of the Schematic 
Circuits of Commercial 
RADIO APPARATUS 

Published in Radio-Craft since the 
July , 1930, issue. 

(Previous reference lists appeared in the 
April and August. 19.10 issues of the maga¬ 
zine. AM lack mim!>ers of Katmo-Craft 
are still available at 25 cents each, post¬ 
paid.) 

August, 1930 

Bosch “Cruiser,” “Royal Cruiser,” and "Im¬ 
perial Cruiser" Model 35, Battery Sets 
(No. 23 Data Sheet), p. 78; 

Alb American Mohawk “One-Dial” Receiv¬ 
ers, "Battery” and "A.C. 226-227” (No. 
24 Data Sheet), p. 79; 

Pilot Automotive Radio, p. 91; 

Dtihilier "Model PL 1985 S-C. Duratran” 
Aperiodic K.l\ Amplifier, p. 93; 

Delco Automotive Radio (General Motors) 
p. 106; 

'‘Radiola VI I-B” Receiver, p. 104; 

Samson "Double-Rotor” Circuit, "Model 
TC" p. 121; 

Screen-('■rid, 4-tube "3-Circuit Tuner,” 

p. 122. 

(Continued on fa tic 60) 


and I who sent in our subscriptions, even 
before Radio-Craft was published, and got 
behind Mr. Gernshaek because we were con¬ 
vinced he was right. Let us stay behind 
him. 

Some day, Mr. Editor, when space is not 
at a premium, might I suggest that you 
print a “Red” and a “Black” column, listing 
in their respective places the “good fellows” 
and the “eonfidentials”? 

Emvix T. Pmi nes, 
151(Hi Chapel Avenue, Petroit, Mich . 


WHEN TO BUY A NEW SET 

Editor t Radio-Craft: 

1 find your magazine very helpful to the 
Service Man and my copy cat'll month is 
read eagerly from cover to cover. This is 
my first letter to von, and in it 1 would 
like to record some of my observations and 
comments gleaned from several years of 
experience in this field. 

To begin with 1 think there is not enough 
cooperation between the three divisions— 
selling, servicing, and manufacturing; in 
fact at times it seems as if they are working 
directly against each other. As 1 see it the 
manufacturer is primarily interested in 
{Continued on page 48) 


Every Milliammeter 
a Direct-Reading 
Ohmmeter 

By FRANCIS R. EHLE* 

A NYONE who works with radio cir¬ 
cuits is, sooner or later, interested 
in a direct-reading ohmmeter for 
L the purpose of measuring unknown 
resistance values and also testing the con¬ 
tinuity of circuits. If the price is available, 
a suitable instrument can be purchased for 
this purpose. However, the experimenter 
or Service Man can readily convert the usual 
0-1 milliammeter into a combination milli- 
amnieter and direct-reading ohmmeter, 
making use of the scale herewith re¬ 
produced. 

To bring about the desired conversion of 
the milliammeter, the first step is to remove 
the meter from its ease by loosening the 
three mounting screws. Remove the two 
screws holding the milliammeter scale in 
position. Place ohmmeter scale on top of 
old scale, fastening with a few spots of 
glue if desired, and replace the scale mount¬ 
ing screws. Connect meter, battery and 
calibrating resistance in series. The meter 
should now read zero on ohmmeter scale; if 
not adjust pointer with zero set screw. 
Replace meter in ease. 

The battery voltage and calibrating re¬ 
sistor determine the meter reading and, 
therefore, the accuracy of the ohmmeter. 
When a 1.5-volt battery or single dry cell 
is employed, in combination with a 1,500-ohm 
calibrating resistor, the scale is direct read¬ 
ing. If a 4-5-volt battery made up of three 
dry cells is employed, in combination with 
a 4,500-ohm calibrating resistor, the scale 
reading must he multiplied by three. With 
22.5 volts as provided by the usual fresh 
“B” battery, together with a 22,500-ohm 
resistance, the scale reading is multiplied 
by fifteen. 

By employing a 22%-volt tapped “B” 
battery, providing a choice of 1%, 4% and 
22% volts, together with three resistors of 
1,500, 4,500 and 22,500 ohms, the ohmmeter 
may he employed to cover any resistance 
readings from 0 to 750,(KM) ohms. Meanwhile, 
the former niillianimeter function of the 
meter is by no means impaired, since a 
double-reading scale is now available. 

The direct-reading olmmietcr described 
presupposes the use of precision wire- 
wound resistors of an accuracy within 1% 
of their rated resistance value; ordinary 
resistors will not do. Our recent develop¬ 
ment of precision wire-wound resistors (in¬ 
corporating such unique features as a special 
ceramic form with successive sections to 
hold the winding; the highest grade of 
enamelled resistance wire; special im¬ 
pregnating compound which hardens with 
high temperatures instead of softening; the 
moulded end contacts; and the unique 
method of balancing the winding to the 
exact resistance value) now makes the usual 
milliammeter and voltmeter available for a 
greater variety of uses, without sacrificing 
(Continued page 51) 

* President, International Resistance Co. 
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Replacement 

Resistors 

By HARRY GEORGES 

O bviously, it is impossible to 

jurist* the* quality, accuracy of rat¬ 
ing, or duration of useful service 
of any radio component by a mere 
visual inspection; this statement applies with 
especial weight to fixed resistors. They all 
seem to look very much alike and some are 
still sold very cheaply and are announced as 
wonderful ’‘bargains.” 

The intelligent radio Service Man, how¬ 
ever, realizes the need of careful selection 
and discrimination in the use of replacement 
parts. He lias learned, often through sad 
experience, that resistor baryains simply do 
not exist. 

The cheap replacement is the cause of 
many kinds of radio troubles. In nine cases 
nut of ten, the low-quality resistor is in¬ 
accurately rated, sometimes even to the ex¬ 
tent of being half or double the marked 
value. In many eases, such discrepancies 
are noticed by the Service Man ns Siam as 
he solders the replacement resistor into the 
set. Where the resistors determine plate, 
grid, or screen-grid voltages, these potentials 
may he so far removed from normal, that 
it is impossible for the tubes to function. 

Sometimes, however, the resistance, al¬ 
though incorrect, is not far enough “off” 
to prevent the tube from operating. Still, 
the operation is of poor quality, due to the 
use of the wrong resistance value; and so, 
while correcting one fault, the Service Man 
may introduce another, merely through the 
use of a “bargain” resistor. 

Another possibility is, of course, that the 
resistor of incorrect rating may he of a 
value which will permit the tube to operate 
with apparent efficiency, vet overload the 
tube, causing a serious shortening of its 
life. Even in the single ease out of a bun- 
tired, where the cheap resistor happens to 
have an ohniage approximately the same as 
its rated value, it is certain to deteriorate 
rapidly and cause noticeably poor or at 
least inefficient operation, resulting in tube 
burn-outs or other similar troubles. The 
poor-quality resistor may only burn out it¬ 
self; this is about the best thing that it 
could do, for it thus calls attention to the 
desirability of using a good resistor. Un¬ 
fortunately, most of the other troubles men¬ 
tioned above, occur before the resistor goes 
“haywire.” 

In order to obtain a more definite idea 
of just what an improperly rated resistor 
can do to the operating characteristics of a 
tube, actual data will be given, to show 
exactly what happens in the ease of a 
screen-grid tube of the ’24-type. 

Incorrect Screen Potentials 

Suppose that there is a 100-volt tap on 
the voltage divider, and that the current i$ 
supplied to the screen grid from this tap; 
the voltage being reduced to the normal 
operating voltage of 00 by means of the 
drop across a 100,0<K)-ohm fixed resistor, K, 
Fig. 1. In other words, with a current of 


1 mil. (.001-amp.) flowing, there is a drop 
of 100 volts. 

Now, consider the ease where a replace¬ 
ment resistor marked 100,000-oluns is used, 
but assume that this resistor has an actual 
resistance of 140,000 ohms. In such a case, 
the voltage drop will he 140 volts and, 
hence, the voltage at the screen grid will 
he 50 volts instead of 90 volts. 

An examination of the accompanying 
chart. Fig. 2, showing dynamic character¬ 
istics of the “Type 124” A returns tubes, 
indicates that with 90 volts on the screen- 
grid, the tube lias a mutual conductance 
Gm of 1050 (other values such as plate 
voltage, etc., being normal). The amplifica¬ 
tion factor is 400, and the plate resistance 
lip is approximately 400,000 ohms. 

At a screen-grid voltage of 50, however, 
the mutual conductance drops to 075, the 
“mu” is 800, and the plate resistance in¬ 
creases to 1,200,000 ohms. 

Without considering mathematical equa¬ 
tions, we can see at once that, since the mu¬ 
tual conductance (Gm) is an indication of 



A resistor incorrectly marked may be the cause 
of numerous faults in a radio set. An instance 
is illustrated abcrec. at Ft: too high a resistance 
destroys sensitivity. 



This graph illustrates the result of changing the 
screen voltage of a screen-grid tube. 


the efficiency of the tube, it is evident that 
this has been very greatly impaired. It is 
always desirable to have the mutual con¬ 
ductance as large as possible; hut here we 
see it reduced 40# by reason of the use 
of an improperly-rated resistor. 

We may apply a simple engineering rule 
to determine the effect mi sensitivity. The 
gain of a tube is, when it is used in an 
amplifying stage, not its theoretical ampli¬ 
fication factor, or “mu,” hut the “mu” mul¬ 
tiplied by the effective impedance ('/) in 
its plate circuit, and divided by the sum 
of its plate resistance (bp) and flic effec¬ 
tive impedance load; since the latter two 
constitute the scries load across which volt¬ 
age is divided. That is: 

Mu x Z 


Gain equals 

Up + '/, 

(Continued on page 46) 


Hints for Radio 
Manufacturers 

By SERVICE MEN 


Two-Volt Storage Batten' 

N OW that we have a good line of 2-volt 
tubes, would it not he a paying propo¬ 
sition for some concern to put nut n 
single-cell of high amperage that could he 
recharged like those already on the market? 
Such a battery would be much smaller than 
the air-cell type, and there would he less 
danger of overloading the tube. The writer 
has had this suggestion poked at him so 
often, by those who cannot see anything 
in the big air-cell battery, that he passes 
it on for what it is worth. 

A. W. McVey, 

821 Locust St., Philadelphia , Pa. 
(The two-volt “accumulator’* has been in 
vogue abroad for years, since tubes suited 
to operation in this manner were available. 
However, the two-volt storage battery will 
require periodical charging, even with a 
set of small consumption; and therefore the 
air-cell battery serves a distinct purpose 
for which it has no competition except 
the dry-cell.— Editor). 


A Little More Metal 

M anufacturers might well use a 

little more iron and copper when con¬ 
structing filament and plate-supply trans¬ 
formers. After some sets have been oper¬ 
ated four or five hours, if the transformer 
is accidentally touched, one feels like rush¬ 
ing to the street and shouting “Fire!” Or 
do they believe in giving extra value by 
providing an electric heater in combination 
with the radio? 

H. A. Heai., 

69 Glen wood Glade , Oakland, Calif. 


Less Cross-Talk 

D EALERS and Service Men, right now, 
should have equipment to handle the 
large* recording discs — talking-picture 16- 
inch size; the public is not, as was suggested 
in this column some time ago, quite ready 
for them. How many pickups and consoles 
could take cave of them? I have at different 
times recorded radio programs on 12-inch 
discs, and had a recording time of 11 to 
12 minutes; using an electric motor with 
a power Clarostat to control voltage and 
thereby speed (though some high-priced 
motors have a speed regulator.) A Service 
Man, free to travel, could make a nice 
profit, as it is estimated that 45# of pic¬ 
ture houses are not yet wired for sound— 
10,2:11 out of 22,7:11. 

But what 1 have to say, last hut not least, 
is: give the public selectivity in a cheap 
receiver. 

Wil.MAR A. S 11 IFFI.ET, 

149 Miller Are., Xew Castle , Pa. 


Put Back the Jacks 

P UTTING a phone jack somewhere in the 
set, for the use of headphones. This 
would give extra enjoyment to a lot of 
(Continued on pane 49) 
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The New Scott “All-Wave” 
Superheterodyne 

An all-purpose, high-quality receiver for the distance 
fan who is exacting in his demands. 


550 meters. It is necessary, in order to 
Fifl- C (left rendi the highest-frequency tuning range, 

J rear rit'xv of the tuner to use iX *27 tube with a eontinuous-shcct 
chassis, with all coils, ft (not wire-mesh) plate at 
is unnecessary to shield \s w j|] } u » observed by reference to Fig. 

tlw short jtcarc coils, ichuh ^ low-bov console is reconitnended for 
ore therefore easily , , , 

exchanged the *>cott All-W iive .Superheterodyne chassis 


T HIS handsome radio receiver, com¬ 
pletely-shielded (even to a base 
eover-platc), and designed to cover 
wavelength ranges of 15 to 181 me¬ 
ters, and 200 to 550 meters, is the latest of 
the distinguished series of distance-getting 
receivers developed by the Scott Trans¬ 
former Company of Chicago. The schematic 
circuit of the receiver chassis is shown in 
Fig. I; and that of its power pack in 

Fife. 

Kxpcrimonters have long wanted a receiver 
which would get that ‘*«th decree’' of efti- 
eieuey obtained by using inductance values 
requiring tin* least tuning capacity, for a 
{riven frequency adjustment. 'Hie Scott 
All-Wave Superheterodyne receiver obtains 
this result by the use of six sets, each ot 
two top-engraved plug-in coils. One set of 
inductances, which we will call A, covers a 
hand of 15 to 21 meters; set It, 21-27; set 
C, 27-08; set 1), 08-81; set K, HI-1*1; set 
F, 200-550, 

Accessories for Versatile Performance 
As we have pointed out in the articles 
on sound recording in past issues of Kadio- 
(’h.ut, a high--power audio amplilier must 
he used for best results. The Scott super¬ 
heterodyne is peculiarly adapted to this 
work; since it makes provision for the con¬ 
nection of a microphone output, or a phono¬ 
graph pick-up, to the input circuit of the 
second detector, as shown in the schematic 
circuit. This makes available, therefore, for 
home recording, a first stage of A.K. am¬ 
plification using a type '27 tube; a second 
using two of these tubes in push-pull; and 
a final stage, also push-pull, using type '15 
tubes. The combination is particularly de¬ 
sirable to give an audio output, as in this 
receiver, of high quality. 

To enable the owner of an “A 11-Wave” 
to obtain the best results in the use of 
microphone, phonograph pick-up, and re¬ 


cording head, there is available an accessory 
unit, a Control Box, Fig, I); and. also, to 
match its constants, a hand microphone and 
a 200-ohm phonograph pick-up. 

Details of the Circuit 
As indicated in Fig. 1, there are nine 
tubes in the receiver chassis; and in the 
power pack, two more audio tubes, type *15, 
with an '80 rectifier. Five of the tubes in 
the receiver chassis are of screen-grid type 
('21s) and the remaining four are *27s. 
The H.F, or signal-frequency amplifier \ 1 
is a *21; the first detector V2 is another; 
the following three ’21*s. VI, \*5, VO, art* 
l.F. amplifiers; and the last, V7, is the 
second detector. 


Fi*. A 

Panel appearance of the All-Wave Superhet¬ 
erodyne in a suitable console. 

further will he stated on this subject; except 
to remark that a sixth (center) pin on the 
oscillator inductance operates the switch 
Sw. Further, the control-grids of VI and 


Fi*. B 

prom riqht to left, tuner , amplifier-pack, and reproducer. shotvinp the connecting cables which 
pivc flexibility of placement. Wde the complete shielding nad stronq construction. 


The manner in which such circuits are com¬ 
pensated at the extremes of tuning range (by 
the selection of .0005- or .00007-mf. tuning 
capacities, respectively) has been discussed 
in past issues of U uuo-('u\rr; and nothing 


V2 are connected either through red leads 
for the red-dotted coil sets A, H and C, 
or through black leads for coil sets I), K, F. 

The shield cans are to he used only’ over 
the coils used on tin* broadcast range — 200- 


Fig. 2 (right) 

The circuit of the power 
pack, with its connections 
to set and speaker. 
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ccivcrs; a mistake in the handling of a 
short-wave snpei heterodyne. The only really 
Satisfactory method of tuning is to set the 
left or oscillator dial at a given point, and 
swing the right or signal-frequency dial 
haek and forth, slowly, a few degrees on 
either side of the I.F. resonance posi¬ 
tion (which is that point where a ‘‘reso¬ 
nance rush" is heard); then advance the 
oscillator dial’s setting a fraction of a de¬ 
gree ami repeat the operation with the 
right-hand dial. 

After operating a Scott All-Wave Super¬ 
heterodyne at a selected locality in Brook¬ 
lyn, N. V., the writer v ishes to urge that 
due care be given to the use of the volume 
control; which is the potentiometer 11 in 
tlie diagram. There is a natural inclination 
to advance the setting too far, thus greatly 
overloading the tubes; since the ninplificn- 
tion obtainable through the correct use of 
the screen-grid tubes is simply tremendous. 
(Speaking in technical terms, this receiver 
has at 1,400 kc. a sensitivity of one-one 
hundredth of a microvolt per meter!) How¬ 
ever, if the volume is held at the correct 
level, there will he no hissing sound and no 
hum, hut perfect audio reproduction. 

Taken in its entirety, 1 lie Scott A11-Wave 
Superheterodyne, with its tuning range of 
15 to 184 meters, and 200 to 550 meters, 
should appeal to anyone interested in ob¬ 
taining an exceptionally sensitive radio re¬ 
ceiver, operable within these wavelength 
limits, and designed particularly for ease 
in tuning and high-quality audio output. 



and its power pack. The lid of this cabinet 
must he readily lifted for convenient ex¬ 
change of coils, etc. 



Fig. 1) 

The microphone control box is obtainable as an 
accessory for recording or speech amplification* 

Knack of Short-Wave Tuning 
The short-wave enthusiast who lias been 
accustomed to handling other types of short¬ 
wave receivers will be pleasantly surprised 
by the ease of tuning at all points through¬ 
out the range of this receiver; this is due, 
in great part, to the subdivision of the in¬ 
duct aneos. 

A factor in the consummate ease of op¬ 
eration at tlie shortest wavelengtlus, right 
down to 15 meters, is the design of the in¬ 
put circuit of V1. When the first five coils 
are in use, the antenna connects to the bind¬ 
ing post S.W. 

Excellent selectivity is obtainable, even at 


the full sensitivity of the receiver, which is 
obtained with switch Sw. 2 in position 3. 

lust a little fatherly advice concerning 
the procedure in tuning for the short-wave 
signals. It will he found that, although the 
tuning is very simple after a little practice, 
the listener may observe a tendency for sta¬ 
tions to “whip" across the settings; this is 
due almost entirely to a natural tendency 
to time the set as though it was one of the 
earlier two-dial tniied-radio-frequcney re- 



Fig. E 

Cross-section of an I.F. transformer; observe 
"sub-panel" position of shielded K.F. choke. 


Fig. 1 

Schematic circuit of the receiver chassis of the Scott 4t .4ll-l\avc*‘ superheterodyne, 7 he long-zvave antenna post is at the rear of the chassisand 
the short-zcatv post on the shield over the tuning gang. The output feeds a push-pull *45 pack {Fig. 2); a push-pull ’50 unit is also obtainable. 
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And Now the Crosley 
“Super Buddy Boy” 


In which the “Midget” set develops 
a giant's reach and voice 


Fig. A 

"Super Buddy Boy” is little, but 
oh my — / 


S CO UK another bulls-eyc for the Cros¬ 
ley Radio Corp., whose engineers have 
the happy faculty of turning out good 
sets incorporating the latest technical 
advances, for a little lower sum than the 
next fellow. This hallmark is observed in 
the new Crosley mantelpiece receiver, the 
“Super Buddv Bov” illustrated in Figs. A, 
B and C. 

Before considering the many electrical 


and mechanical refinements embodied in the 
design, the outstanding features arc to he 
noted. The tubes required for this set are 
two type *:I5 tubes, three *'l Is, one H7, and 
an ’Hi). These few words tell the whole 
story to the technician; that of ultra-mod¬ 
ernism in radio set design. Referring now 
to the schematic circuit. Fig. 1, we find that 
VI, one of the new type ”15 tubes (first 
known as the variable-mu, and now vari- 


Fig. R 

The upper view shows 
the Cotnpnet chassis* with 
the tuning gmtfi at the 
fiftht: its inflations flex¬ 
ible tiiniufi settle in the 
center, and, at the left, 
the power unit. 


Fig. C (left) 

.1 rear view of the chas¬ 
sis beside its one-piece 
" repwood” cabinet, the 
bach of which may be 
used as an antenna for 
local reception: t It u s 
making the whole system 
self - contained, without 
aerial or even around. 


ouslv termed “exponential," “logarithmic," 
“multi-mu,” and “super-control”), functions 
as a radio- or signal-frequency amplifier. 
The characteristics of this tube greatly min¬ 
imize “cross-talk,” the two-stations-at-one- 
time bugaboo of the type '24 screen-grid 
tube; the latter, however, in this circuit 


W E tried out this superheterodyne 
in New York City, and were 
struck by the remarkable amount of 
power that such a small set can de¬ 
velop. It is literally impossible to 
turn the power on full; as the volume 
is entirely too great for locals. 

Even on the distant stations, such 
as Boston, Pittsburgh and Chicago, the 
volume was often uncomfortable when 
the set was turned on full power. 

It was found possible, in the heart 
of New York City, to tune in stations 
within a radius of a thousand miles 
without interference from the locals; 
which we think remarkable. 

This receiver worked exceedingly 
well without an aerial; it was neces¬ 
sary on!\ to connect the ground lead 
to the aerial binding post, and this 
worked exceedingly well even on dis¬ 
tant statiors. 



Fig- 1 

This seven-tube circuit (and the pentode counts for two stones) gives the immediate impression of a large console set . It incorporates the latest 
tubes — variable-mu Omplificrs* and a pentode output giving a margin of x Htlumc on all signals. 
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The Summer’s Yield of 
Small Radio Sets 

Compactness is still the keynote of production 


servos admirably in the position of first de¬ 
tect or, V2. Another typo *21 tube, Y3, is 
wired in pliodynatron fashion (See Raimo- 
Uraft Data Shoot No. 43, Jimo, 1931 issue. 
Also, page 53<> of the March, 1931 issue) 
which makes possible an oscillator circuit 
arrangement that does not require a low- 
frequency trimmer—good news to Service 
Men. 

The second variable-mu tube Yl is the 
one ami only intermediate frequency am¬ 
plifier, having tuned input and tuned output 
circuits. This, adding its compensating ac¬ 
tion to that of Yl, obviates the necessity of 
incorporating a •‘local-distance" switch to 
choose between powerful local, and weak 
distant, stations — the equivalent action be¬ 
ing entirely automatic (See “Recent Ad¬ 
vances in Radio Tube Design,** in the April. 
1931 issue, page 599.) 

The last screen-grid tube Y5 is the second- 
detector; note that an aperiodic interme¬ 
dia te-frequency transformer 1.5 couples the 
output of Yl- to the input of this “screen- 
grid power detector.** The intermediate 
frequency transformer Li is adjustably 
tuned to 175 kilocycles, while 1.5 is inher¬ 
ently resonant at this frequency. 

Our old friend, resistance-capacity coup¬ 
ling, is found joining detector Y5 and the 
last tube Y(i, which is a power pentode; 
this combination results in exceptionally fine 
audio quality, with good volume output at 
low signal-input levels. (As stated in the 
May, 1931 issue of Rai>io-(*raft, this pen¬ 
tode's power output very greatly exceeds 
that of a type *15 tube, for the same control- 
grid voltage swing.) 

Combining the volume control and the off- 
on switch increases the convenience of op¬ 
eration. Resistor R14 and condenser 07 
constitute a panel-operated tone control; 
the advantage of which in acoustically re¬ 
ducing the effect of “summer static*’ is now 
too well known to require discussion. 

The high factor of sensitivity of the “Su¬ 
per Ruddy Roy" has made it practical to 
incorporate in the rear of the cabinet a 
small eapaeitv-type antenna. This plate of 
cardboard measuring 7 x lit in., and coated 
with a conductive substance, is connected 
to the antenna post on the receiver; ami 
is referred to as the “Tennaboard.” The 
cabinet is modeled “Repwood” in the fac¬ 
simile of an old English hand-carving, no 
nails, or glue being used; incidentally, it 
doesn't warp. 

“Illuminated angular-vision ribbon-dial 
with vernier drive” is the explanatory desig¬ 
nation of a new mechanical development, a 
tuning indicator mounted at 15 degrees to 
the vertical plane; it renders tuning con¬ 
venient either in sitting or standing position. 

The use of “quantity production*’ design 
makes it possible to place on this 7-tube su¬ 
perheterodyne receiver, complete with tubes, 
a list price under seventy dollars. A dy¬ 
namic reproducer is included. 

And that is not the end of the story! 
Rv removing a strap between terminals 3 
and I on the anteniia-and-gronnd binding- 
post strip, a high-impedance phonograph 
pick-up may be connected into circuit; tubes 
Y5 and Y<» then function as high-gain audio 
amplifiers. 

It is the opinion of the writer that the 
t'rosley “Super Ruddy Roy” snperlietero- 
{C on tinned on pa tie 41) 


A “PERSONAL" RECEIVER 



The .Imeriean Bosch "Model 5.-/** receiver. 


I S tlie receiver shown here, which must 
be called an infra-midget, or by some 
similar superlative, tin* idea of lightness 
and portability is carried further than ever 
before in an electric set of loud-speaker out¬ 
put. It may be tucked under the arm and 
carried to any desired location without dif¬ 
ficulty; yet, small as it is, it contains three 
screen-grid tubes, a power pentode, and a 
dynamic reproducer, all with their power 
supply. I low this result is obtained is shown 



The chassis of the set shoten above has screen- 
<jr\d (/:<•<>) R.F, and detector, feeding a power 
pentode. 

in the interior view; the maximum baffling 
possibilities art* realized by the central dis¬ 
position of the speaker cone. Three tuned 
circuits, giving good selectivity, are con¬ 
trolled by the tuning knob at the right; the 
only other control — that for volume—is com¬ 
bined with the switch. The design is attrac¬ 
tive by its simplicity, which seems to be 
almost the ultimate. 

(Ignited Jmerieou Botch Carp., 

Sprinpfichi, .1/ < r.v.v.) 


A POWERFUL MANTEL SET 



The Roosevelt “Model 19“ in a mantel-type 
cabinet. 


I S tin* newest model of the “Roosevelt” 
line, the manufacturer has introduced the 
features of variable-mu amplification and 
pentode instead of push-pull output. One 
of the special feature's of the design is found 
in the use of bank-wound coils of “Lit/.” 
wire to give greater efficiency in high-fre¬ 
quency amplification. All late features are 
included. 

(Commotncealth Radio Mfp. Co,, Chicapo.) 


TWO MODERN MIDGETS 



The Jesse French 7’tubc "Devon" super. 


B OTH of the compact receivers here shown 
utilize the latest developments in tubes: 
the 7-tube “Devon” model being a super¬ 
heterodyne; and the 5-tube “Tudette,” a 
tuned-radio-frequency receiver. 



1 he French S-tnbe ”Tudette “ midget. 


The former utilizes two type *51 variable- 
mu tubes, one *27, two *24*s, and a type P7. 
pentode. The rectifier is the standard ’HO. 

The “Tudette” mantel set also uses two 
variable-mu tubes, has a single *24, an ’80, 
and a pentode in the output circuit. A fea¬ 
ture is seen in the “full-vision” dial. Roth 
models are equipped with tone controls. 

(Jeste French & Sons Piano Co,, 

iY eu'ratfle, Ind.) 

(Continued on pope 47) 
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The Latest Radio Accessories 
and Receiver Components 


AUTOMOTIVE FILTER CONDENSERS 
l TOMOTIVK radio reception requires, 
not only special tidies to stand up un¬ 
der the exacting conditions, but special con¬ 
densers as well. To bypass the high-fre¬ 
quency currents of the ignition system and 
eliminate noise, the component type illus¬ 
trated has been designed with special regard 
to the high temperature and vibratory im- 
paets which it must undergo. It is desir¬ 
able to use at least two with a ear’s elec¬ 
trical system; one between generator and 
frame and one between the interrupter and 



Polymct auto-ignition filter condenser. 


frame, with, of course, the necessary re¬ 
sistors in series with the distributor and 
spark plugs. Tbe unit shown, used ex¬ 
tensively with commercial automotive radio 
equipment, is made in two capacities, half- 
nnd one-tnf., I 1 /, inches in diameter; the 
smaller is 2|/ s inches long, ami the larger 
.‘{i/o inches. 

(Pot if met M fy. Cory ., AVie York City.) 


MULTIPLE UNIT HORNS 



Racon nine-unit reproducer horn. 


N O single dynamic unit is sufficiently pow¬ 
erful to meet the demands of public- 
address amplifiers, such as airports and large* 
assembly grounds require. Of a line of 
horns designed for such service, tbe illus¬ 
tration shows one which takes nine giant 
reproducer units, and blends their output 
into one voice with a three-mile range, on 
tin* ground. It is demountable, with a heavy 
aluminum throat and stortnproofed bell; is 
thirty inches across tin* opening, anil 5t 
inches long. The weight is 48 pounds. 

Other horns, taking four-, two- and single¬ 
unit connections, are made for installations 
of lesser size; and are also demountable for 
portability. 

(Racon Electric Co., AV :c York City .) 


NEW AMPLIFIER TUBES 



INTERMEDIATE TUNING 
CONDENSERS 

S rFKRlIKTKItODVNK vogue has pro¬ 
duced a line of condensers, designed spe¬ 
cifically for manufacturers’ use, but now 
obtainable by constructors, and intended for 
mounting to and tuning the l.F. transform¬ 
ers. The capacity ranges are l<*-7(), 70-140, 
and 11-0-220 imuf., in single and double 
Components. 

The bases used arc of isolantite, an im¬ 
permeable high-insulation material; the* van- 
aide plates are of phosphor bronze, specially* 
tested for hardness and temper; and the 
adjusting screws have specially-cut threads 
and tapered, self-aligning beads, to main¬ 
tain their adjustment. The e.vclets have 
fiber “shock pads,” to absorb strains and 
prevent cracking. Terminals arc sotder- 



llommarlund l.F. adjusting condenser. 

dipped, as well as cadmium plated, and de¬ 
signed to facilitate soldcrimr without con¬ 
duction of beat to the plaies. The mica 
dielectric sheets, it is stated, are so rigor¬ 
ously inspected that four out of five are re¬ 
jected in tbe selection of the best. 

(II am marl and. Mfy> Co., AV;c York City.) 


S r cxv Dc Forest studious: left , 451 variable^ 
mu amplifier; right, 447 power pentode. 

M AXIMUM sensitivity, while safeguard¬ 
ing against overloading, crosstalk, and 
distortion on loud signals, is the purpose of 
the new 451 “Audion,” illustrated here. It 
operates, like the 424, with 2.5 volts on the 
filament, drawing 1.75 amperes; the recom¬ 
mended plate voltage is ISO, with a plate 
current of 5.5 ina. at l\ volts control-grid 
bias, and (M»5-ma. at 20 volts grid bias. The 
mutual conductance is thus decreased from 
1,000 to 80 micromhos, giving complete con¬ 
trol of the amplification in receivers which 
can accomplish this by varying tbe cathode 
potential. 




With this is announced also tbe type 147 
power pentode, which is intended to give a 
greater output than is possible with the 
415, with the same plate voltage and a 
smaller input. It has a filament voltage of 
2.5; filament current of 1.5; plate and screen 
voltages of 250; plate current, 42 inn.; with 
a grid bias of 10.5 volts. The amplification 
factor is 80, plate resistance 45,000 ohms, 
and the mutual conductance reaches tbe high 
figure of 2,;J00 micromhos. A UY base is 
used. 

(I>e Forest Radio Co., Passaic, A\ J.) 


AMPERITES FOR NEW TUBES 

T IIK revival of interest in battery-op¬ 
erated receivers, using highly-efficient 
tubes of low current consumption, lias 
caused a demand for suitable filament bal¬ 
last regulators. The manufacturers of the 
two-volt types have especially urged upon 
their users that the filament voltage be kept 



Ampcritc suited for 2-volt pentode. 

constant; and that this is impossible with 
fixed resistors in series with a buttery sup¬ 
ply source the voltage of which changes con¬ 
tinually. The well-known self-adjusting 
rheostat, or “Ampcritc,” overcomes this dif¬ 
ficulty. Since it is a current-regulating de¬ 
vice, several of the former types will serve 
for 4-vult batteries; while for (i-volt battery 
operation, new designs have been made, flic 
type numbers required are (one Ampcritc 


for each tube) ; 

Type Mattery* Mattery 

Tube fi-Yolt 4-Yolt 

':{(), ‘42 No. 040 So. 4V1!>!> 

\*u No. o:u No. 120 

44 (Pentode) No. <>44 No. 1A 


“FEATHERWEIGHT” HEADPHONES 

A pplications of the headphone, in 

servicing and reception, are still num¬ 
erous, in police automotive or aviation radio 
for instance; while in connection with pub¬ 
lic-address and other amplifier systems for 
the hard-of-hearing, a comfortable phone is 
a boon to lie sought for. With this in mind, 
one manufacturer has just produced an in¬ 
strument of remarkable lightness. The mag¬ 
net is of a special cobalt steel, held in ils 
bukclitc ease by clips; the whole phone unit 
weighs blit an ounce and a half, or four 
ounces for a pair, with light spring-steel 



Trimm "Featherweight" headphone unit. 


band. Tbe cord is attached to the phone 
unit and the ease in a manner which pre¬ 
vents wear and strain. The standard set 
lias a resistance of 1,00() ohms for each unit. 

(Trimm Radio Mfy. Co., Clticayo, lit.) 
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Left, u i/onet of metallised resistors: right, the 
making of a wire-wound precision resistor. 

MIDGET RESISTOR STRIPS 


()\V that tin* midget construction is in 
demand, for even receivers with many 
tubes, compactness and accessibility are at 
a premium. These requirements have been 
met by "ganging” metallized resistors in the 
manlier shown; the various units are mount- 
eel on the strip by passing through it the 
tips of their leads, and crimping them to 
soldering lugs. Such units, of course, are 
made up to meet the demands of the re¬ 
ceiver for which they are intended. 

The remainder of the illustration shows 
the method of building lip precision wire- 
wound resistors. The wire used is of nickel 
alloy, of a cross-section as large as the re¬ 
sistance value permits, specially enameled, 
and tested through mercury contacts to de¬ 
termine the completeness of the insulation. 
It is then wound in the slots of the ceramic 
(porcelain type) base, and impregnated 
with a special varnish which hardens at high 
temperatures. The resistors are again tested 
by five-minute flash loads; and then on ac¬ 
curate bridges to determine their accuracy, 
which may be from 1% down to a quarter 
of that figure. 

(InternationaI Resistance Co., 
Philadelphia, Pa.) 



VOLTAGE REGULATOR FOR 
MIDGET SETS 



The Clarostat SO-ivatt 
line - t o!tape regulator 
has been developed for 
the benefit of owners 
of “midget” sets. 


M Wl'FACTURERS and Mr. Ultimate 
Consumer will be interested in the new 
“Clarostat" automatic line-voltage regulator, 
in diminutive (ah-watt) size, designed espe¬ 
cially for midget radio sets. 

Service Men contemplating the use of 
this resistor will he interested in the voltage 
drop to he expected when it is inserted in 
series with the input to the primary of the 
power transformer; this is dependent, in 
part, on the power requirements of the 
particular set, as follows; 0.45-amp., 10 
volts drop; 0.5-aiiip., 1M volts drop; and O.fi- 
nmp., 20 volts drop. The unit is 13/ 4 inches 
in diameter, and 1% inches long, with two 
prongs extending another %-in. 

Although intended only as a voltage regu¬ 
lator in the primary circuit of the set, it 
will function also as a fuse in sets not pro¬ 
vided with one. Of course, such fuse is 
{Continued on pope 41) 


The Walker “Model 4” Short- 
Wave Super-Converter 


T HE superheterodyne converter has al¬ 
ready won for itself a commanding 
place by the facility with which it pro¬ 
vides cflieient short-wave reception, when 
used in connection with the standard broad¬ 
cast receiver which every up-to-date house¬ 
hold now possesses. The hitter instrument 
is designed for reproduction of good quality 
on long-wave stations within a reasonable 
listening area; it remains only to provide 
the necessary means of tuning to the rap¬ 
idly-increasing number of short-wave broad¬ 
cast stations throughout the world. 



George IP. Walker's latest converter is housed 
as befits a modern receiver. 

This, with all simplicity of operation and 
the sensitivity required to pick up signals 
from thousands of miles away, is now ob¬ 
tained through the modern unit pictured 
here—the Walker Super-Converter, which 
tunes over the hand from 14- up to 200 me¬ 
ters, and uses as its intermediate and audio 
amplifiers any standard receiver, of what¬ 
ever type and method of operation. The 
Super-Converter acts simply as a pre-am¬ 
plifier and frequency changer, feeding into 
the receiver a modulated radio-frequency 
signal which is within the tuning range of 
the latter. Only a single external connection 
to the broadcast receiver is required, as the 
Super-Converter is self-contained. 

It includes an oscillator and first detector, 
using type ’27 tubes, as well as a stage of 
screen-grid R.F., using a ’24 tube, ahead of 
the detector- to increase the amplification. 


prevent radiation and permit use of most 
any antenna length. (The signal is picked 
ii]) by tla* converter and passed on to the 
receiver for additional amplification, thereby 
utilizing each circuit of the receiver and mak¬ 
ing unnecessary the purchase of an extra 
speaker or the erection of a special an¬ 
tenna.) An ’80 rectifier is used in the 
power pack. 

The receiver is not disturbed; since there 
is no need to ‘‘plug in’' to furnish the power 
necessary to operate a converter; a connec¬ 
tion is made from the converter directly 
to the antenna post of the receiver. There 
is no overloading of the receiver's power 
supply, for the Walker Super-Converter 
draws its power directly from the electric 
light socket. There can lie no possible dam¬ 
age to the receiver. 

Regeneration in the detector circuit, as 
shown in the schematic circuit. Fig. 1, pro- 
vids a degree of sensitivity anti selectivity 
otherwise unattainable; it lias been cred¬ 
ited with the efficiency of an additional tube. 
Where is there a “dyed in the wool" short¬ 
wave fan who does not insist upon regen¬ 
eration? The oscillator and detector tun¬ 
ing condensers are ganged and, necessarily, 
provided with a 'ine vernier dial for sharp 
tuning. A small midget condenser, used as 
compensator, connected in parallel with the 
oscillator condenser, permits resonance at 
all wavelengths. All tuning is accomplished 
with the vernier dial, and with the aid of 
the midget compensator, insures maximum 
selectivity. “Hand capacity” is noted by 
its absence. 

In addition to hearing far-distant short¬ 
wave programs, there is the thrill of timing 
in broadcasts of police departments through¬ 
out this country and Canada. The personal 
transoceanic telephone conversations have 
also proved interesting to those inclined to 
"listen-in.” Short-wave fans have no fear 
of warm weather reception. The reduction 
of static, pins the long range and pene¬ 
tration of short-wave broadcasts, will prove 
entertaining in the hottest months when your 
local programs may he disturbed by crashes 
of static. 

{Continued on pope 41) 



Fig. 1 

The schematic circuit of the “Model 4" Super-converter, which operates as a frequency changer . 
It has its area potver supply and is connected to the receiver only at the antenna post . 
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Introducing Our 

The mechanical and electrical 
the “Iron Man '” which is such 
public, and is making big 


I N radio, ;is in almost every other field, 
productive originality is amply re¬ 
warded in dollars and cents. V clever 
New York radio engineer, Mr. Paul 
Von Kunits, has created “Mr. Kadio Robot,” 
a remarkable device which is attracting un¬ 
usual attention and proving a source of 
profit to its originator. 

The idea is passed along in this article, 
with complete details, to other radio men, 
as “Mr. Kadio Robot” can undoubtedly be 
used to advantage in many towns and cities 
throughout the country. 

The cover illustration gives an excellent 
idea of the appearance of the “Iron Man.” 
From a theatrical costumer was procured 
the coat of mail used to represent a medieval 
armored knight. Such ensembles are fairly 
common, since they are extensively used for 
masquerades, and they can be rented or 
purchased at a reasonable price. 

Before giving details as to the construc¬ 
tion and actual mechanism of the robot, 
some of the startling things he can do may 
he mentioned. In respnn.se to a pre-deter- 
tnined scries of whistled notes, or the whis¬ 
tling of a given tunc, “Mr. Radio Robot” 
will stand up, sit down, move his left arm 
or his right arm, turn bis head, fire a gun, 
start to talk, etc. 

lie will also go through a definite series 
of operations, which may be worked out in 
advance. For example, in response to a 
command in a certain tone, the “Iron Man” 
will stand up, move his head, make a speech, 
lift either arm to emphasize certain points, 
bow at the end of the speech, and then sit 
down. While he is talking, bis eyes and 
teeth will be illuminated with a light of 
fluet uating brilliancy. 

Furthermore, this robot will answer ques¬ 
tions intelligently; and can be used to make 


announcements and to entertain with the 
latest song or other musical selections. If 
desired, “Mr. Radio Robot” can be made 
to go through the various mechanical mo¬ 
tions by means of switches or push-buttons 
located at a distance; or manual and audible 
control may he dispensed with and he may 
be actuated through the mere interruption 
of an invisible ultra-violet beam. Thus an 
arrangement is possible* whereby he will lire 
a gun, or stand up, or start to talk—if 
someone walks past him. 

In the cover illustration, the robot is 
shown answering questions put to it. Then* 
is a reproducer concealed in its chest; and 
a microphone (within it) at a distance of 
about live feet from the* ground and there¬ 
fore on a level with the mouths of people 
asking the questions. The operator and the 
portable amplifier may be located at any 
convenient point, no matter how far from 
tin* robot. It will be noted (Fig. A) that 
the operator uses a headset and that he 
talks into a microphone. Its adjustments 
are made on the small control box in front 
of the amplifier. 

A portable power amplifier is used for 
this portion of the set-up. The two mic- 


By H. G. 

rophones, the loud speaker and the headset 
are connected as shown in Fig. 1. Complete 
portable amplifiers are available for this 
type of work; one of the most suitable 
ones being the new Fleet rad Fof tin-White 
Portable Amplifier. 



Fig. 3 

Current generated lit the bobbins of this fre¬ 
quency-selector zehen the tuned reeds vibrate 
zvith the loud-speaker signals, is later amplified. 

Giving Commands by Sound 
Fig. 2 is a pictorial layout of the signal- 
selector system, whereby a pre-determined 
series of notes of different pitches and 
timbres are used to actuate the mechanical 
man. Fxumining the layout from left to 
right, it will be noted that the microphone 
Ml (the one concealed within the robot) is 
connected to a microphone control box (Cl, 
in Fig. A.) This connects to tlu* input of 
a high-quality amplifier, such as an Klee- 
trad direct-coupled Type A-24-5 unit. Fig. 
4-A. The output of this microphone ampli¬ 
fier, connects to a three-section selective 
tuning device ST, which is the portion of 
tlu* apparatus that picks out or responds to 
tlie particular actuating notes or tones. 

The output of the “mike” amplifier (MA, 
Fig. 2) is connected directly to the voice 
coil of a small dynamic reproducer, mounted 
within a sound-proof wooden box (ST) con¬ 
taining nine differently tuned vibrator reeds. 
There arc* nine electromagnets, one in front 
of each vibrator reed; three of them being 
connected in parallel on each of tlu* three 
electrical circuits, as shown in Fig. 3. 

When a note of the required tone and 
pitch is sounded or whistled before the mic¬ 
rophone M2, the microphone amplifier MA 
magnifies the impulse sufficiently to actuate 
the speaker. The amplified sound coming 
out of the speaker causes the reed which 
is tuned to correspond to this one note to 
vibrate; this in turn induces a feeble cur¬ 
rent within the electromagnet placed before 
it. 

By varying the position of the magnet, 
with relation to the vibrating reed, it is 



Fig. A 

This inscrutable> armored figure stolidly moves his head . his arms . and correctly anszeers questions 
put to him—a seemingly human Iron Maiu (Mr. Cisin, wearing headphones, is at the controls.) 
The reference letters indicate: A, pulleys and reproducer: B t microphone M 1 ; C neon tube which 
lights the eyes ; D, head and arm motors; R, selectors . relays . and amplifiers; G, microphone control 
box; II, additional amplifiers; I, microphone M2. 
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Mr. Radio Robot 


details of the construction of 
an object of interest to the 
money for his constructor . 

CISIN, M.E. 

possible to pick off either tlie fundtimentul, 
the .second harmonic, or the third harmonic, 
os clearly illustrated in Fig. V. Incidentally, 
the recti will respond also to notes either 
one or two octaves higher than the funda¬ 
ment In. 



./ "V orset steel" may he used in making this 
portion of the tuned relay. Moving the bobbin 
may raise the pitch (positions 2, .>.) 

The feeble induced current flows into the 
corresponding select or-signa l amplifier SA. 
There are three of these amplifiers, one for 
ea'-li of the three circuits. (Fleet rad Foftin- 
Wliite A-215 amplifiers may he used for 
this purpose; the circuit connections are 
shown in Fig. tA.) 'the main function of 
these amplifiers is to give voltage ampliflcn- 
tion and lienee a “space-charge" amplifier 
having a screen-grid tnl>e and a '12.\ tube 
would serve the purpose. (See Fig. -1<B.) 

The output of each amplifier goes to a 
separate rectifier H. Details of the recti¬ 
fier circuit, which is very simple, are shown 
in Fig. 5, Rectification is accomplished hy 
means of a '12A tithe, 'flu* rectified cur¬ 
rent then goes to the “time-delay relay" 
TDK. The plate voltage required on the 
M2.\ tithe will depend upon the type and 
eha met eristics of the time-delay relay. 

If it were possible to obtain a compara¬ 
tively pure note it the microphone (for 
instance, hy the use of a flute), the time- 
delay relay would not he necessary. In the 
ease of a whistled note, however, strong 
harmonies and overtones are present, which 
cause* the reed to “chatter." The time-delay 
relay overcomes this trouble, preventing con¬ 
tinued vibrations. 

Controlling the Relays 
'flu* output of each time-delay relay 
(TDK, Fig. 5A) goes to a corresponding 
heavy-duty circuit-breaking relay R(\ A 
common (5-volt battery actuates three heavy- 
duty relays. See Fig. (>,) 

Kacli current impulse through a heavy- 
duty relay IIDR attracts a pivoted arma¬ 
ture. As the armature is drawn towards 
the magnet, it operates a ratchet through 


a lever system: causing a heavy notched 
brass wheel \V (No. 1, 2, or ll) to turn 
one notch. A spring pulls the armature 
hack until a second impulse again causes 
the brass wheel to he turned another notch. 
If the correct number of whistled signals 
are given, it will turn until the copper 
Shi] is A, B and (' make contact with the 
brass studs fastened on its side. Before it 
is possible to actuate the heavj duty master 
relay IIDMK all three wheels must he 
I timed the right number of notehes (since 
the three circuits are in series.) 

The action is analogous to that of a Vide 
lock, or to the opening of a safe, t’nlcss 
the correct, pre-determined notes arc 
sounded, ami unless the correct n mu her of 
notes arc sounded, “Mr. Kadio Robot" will 
fail to respond. Since three distinct fun¬ 
damentals are available on each of the three 
circuits (not to mention the second and 



The selector amplifier: a u spoee charge" cir¬ 
cuit is shtKcn. The output operates a time- 
delay relay, Tig. SA. 


third harmonics available hv changing the 
placement of the electromagnets, its shown 
in Fig. 1), it is apparent that the “Iron 
Man" ma\ lie arranged to respond to a cer¬ 
tain melody, or a song containing the cor¬ 
rect sequence of pre-determined notes. 

Once the circuits *\\," “B," and “C" 

shown in l’ig. il, have been closed, the 
heavy-duty master relax is actuated. This 
is operated by the li-volt battery, shown 
for the sake of clarity as a separate unit; 
in actual practice, the battery used for the 
time-delay relax may also he used for the 
heavy-duty master relay and for various 
oilier relays requiring six volts, as shown 
in Fig. 1. 

The heavy-duty master relay is used to 
close anv desired specific circuit; such as 
the one causing "Mr. Radio Robot" to rise, 
or to fire a gun, to make a speech, etc. 
Details of the mechanical-motion circuits 
are shown in Fig. 7. The robot is equipped 
with two Ford fractional-horsepower start¬ 
ing motors, and with a number of Knapp 
toy motors (“series" motors are used in 
order to snpph the necessarily high starting 
torque). The Ford starting motors arc used 
to make the robot stand up and to fire the 
grm; while the toy motors perform the 
lighter tasks of moving the head and arms. 
Three wires are necessary in the circuits 
from the motors, in order to reverse their 
direction when required. Merely changing 
the polarity will not reverse the direction 
of these motors, and it is therefore neces¬ 
sary to reverse the current direction in 
I lie armature, without changing that in the 
motor field. 

The Robot's Stunts 

A mechanical stop prevents the motor 
from turning too far. For example, in 
order to make the “Iron Man" stand up, 
the motor ran turn over only a certain 
amount; reversing the motor causes him to 
sit down. This motor (along with most of 
the relays) is mounted in the platform be¬ 
low the robot. In turning, the motor pulls 
two cords, which pass over pulleys in the 
knees, and which are fastened within the 
figure at the rear waist line. Tension on 
the cords promptly brings the “Iron Man" 
to his feet. Similar ingenious arrangements 



Schematic circuit of the direct-conpled unit . rccommcitdrd hy the author for use as a selector 
amplifier. 7 he number of amplifiers used is determined by the desired number of actions / three 
being described by the author and illustrated in Fig. 2. 
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of cords, pulleys mid levers produce tlic 
various other mechanical motions. 

'Hit* most mystifying effects are produced 
through the use of a light-sensitive cell; 
this is mounted in an unobtrusive position, 
with a light-source constantly directed upon 
it. except when the light is obstructed by 
someone passing in front of "Mr. Radio 
Robot.** (It is possible even to use an 
ultra-violet ray. which is invisible and hence 
still more dramatic). As long as light falls 
on the cell, no appreciable current flows 
but, as soon as the lipid-source is ob¬ 
structed, there is a sudden increase in cur¬ 
rent, sufficient to actuate the relay. Of 
course, it may also be connected in such 
a way that the reverse action will take place. 
That is to say, the relay may be actuated 
by an increase of light instead of a de¬ 
crease—for example, by permitting the light 
source to strike the cell only when it is 
desired to operate tile relay. 

Business Possibilities of the Robot 

The commercial possibilities of ‘'.Mr. Radio 
Robot** are tremendous. He limy be rented 
to stores which are carrying on special 
sales and advertising campaigns; or he may 
be used at entertainments, fairs, bazaars 


and for a great variety of purposes. In 
New York, the “Iron Man** was recently 
leased to a large furniture store on East 
57th Street. The portable amplifier was set 
lip at the rear of the store; and announce¬ 
ments, made from the microphone at that 
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point, were amplified and reproduced 
through the speaker within tlie robot. At 
stated intervals, the “Iron Man** answered 
questions; and, between times, the latest 
song hits were reproduced hy means of the 
electric phonograph. Although the original 
contract was for only one week, the robot 
was so successful in stimulating business, 
that he was held over for three entire weeks. 

Since the idea was first conceived, “Mr. 



Fig. 5A 

This relay (fives a tie lay of about a minute; 
its winding is eonnected in scries with the 
plate circuit of a rectifier {Fig. 5), 


Radio Robot** has been in continuous use, 
and now has more advance engagements 
than a popular vaudeville star! 

The entire device needs practically no 
servicing, once it is set up, and consumes 
very little current while in operation. It 
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Fig. 5 

One of the umts rectifying the output of a 
selector unit (Tig. 3). 


can be operated by a store manager or sales 
person and does not require a skilled at¬ 
tendant. Those who contemplate the con¬ 
struction of a robot can make the device 
comparatively simple at first, and after¬ 
wards make it more intricate from time to 
time. For instance, it may be desirable to 
start out with the portable-amplifier outfit 
for answering questions, making announce¬ 
ments and playing records, l.ater on, the 
relays and mechanical action may be added. 

This flexibility is a great advantage and 
is a point which should not he overlooked 
by the radio man who may be deterred 
from starting the const ruction of a robot, 
because of imagined complexities. 

LIST OF PARTS 
(Units M, MC and MA, Fig. 1) 

One three-pole, double-throw switch, Swl; 
One single-pole, single-throw switch, (Sw2, 
operated hy Rl); 

One single-pole, single-throw snap switch, 
Sw3; 

Three dry cells (1.5 volts); 

One Ferranti “Type AF5M** microphone 
transformer, TI; 

One Ferranti “Type AF5C* push-pull input 
transformer, T2; 

One Ferranti “Type OR1C** (for direct 
coupling to 8000-ohm line speaker) or 
“01*250** (for dynamic speaker) push- 
pull output transformer, T3; 

One Fleet rad 200-ohm potentiometer (and 
switch Sw2), Rl; 

One Fleet rad 0.5-meg. “Royalty** potentio¬ 
meter, R2; 

Two Durham 50,000-ohm (1-watt) “metal¬ 
lized** resistors, H3, R8; 

Two Fleet rad 2.0<)0-o]nii “flexible** grid re¬ 
sistors, Rl, Rl); 

(Co Hi tutted on fuHje 4<») 



The first section of the apparatus; care must be used in placing Ml, to avoid holding, since there 
is a reproducer in the figure. The operating potentials demand high-rating filter condensers. 
Rll may be variable, to adjust the sound level in the headphones. 



Fi|J. 2 

A layout of the units shoten in detail in the detail sketches , as noted at the top. Most of these units (except those of Xo. 1) may be concealed in 
the base beneath the robot. The binding posts 4 and 5 in the unit of Fig. 7 (at the right of this diagram) arc for additional controls and motors• 
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How to Improve the Quality of Radio 
and Personal Recording 

Instructions for operating the microphone, amplifier and cutter, 
and for the choice of records 

By GEORGE J. SAIJBA, S.B. 


T ill radio amateur of the olden days 
had no criterion by which to meas¬ 
ure the results lie obtained, 11 is 
home-made radio receiving set (or 
"wireless receiver” as it was called in those 
days) was capable of receiving code signals 
very clearly; and, when broadcasting came, 
tin* music and speech were clear and in¬ 
telligible. The amateur did not worry about 
fit/e/it y. llis magnetic horn or cone was not 
nearly as efficient as the present-day dy¬ 
namic reproducer; but he was satisfied with 
it because he bad heard nothing better. 

With the home recordist the story is re¬ 
versed. For years he has been listening to 
commercial phonograph recordings of such 
quality that they are hard to di,;unguish 
from the living artist. When, therefore, 
he starts to record he has a criterion by 
which to judge his results; and for this 
reason his first few results will appear to 
be unsatisfactory. Vet lie is not up against 
the difficult problems with which the radio 
ham has had to contend. All recording 
systems arc fundamentally tin* same. Sound 
is put into a microphone where it is con¬ 
verted into small electrical currents; these 
are then amplified and transmitted to a cut¬ 
ting head. It is very important that every 
com jtotienf operate at maximum efficiency 
to insure good records. 

The different integral units will be dis¬ 
cussed later, in detail, and the precautions 
to be observed in the operation of each 
will be pointed out; while the most com¬ 
mon complaints of home recordists are the 
following: 

(I) Volume of reproduced record low; 
(2) inability of reproducing needle to 
track; 

(0) Needle jumps record when recording; 
(1) Sound distorted; 

(a) Sound conies in loud, then dies down; 
(li) “Kclm” in the reproduced recording; 
(7) Record off pitch. 

Complaints I, t, and 5 are common to 
the pregrooved record and the blank uncut 
disc. 

The volume of tin* reproduced record may 
be low from any one of several reasons: 
incorrect microphone technique; lack of gain 
in the audio amplifier system; either in¬ 
sufficient, or too great, weight on the cut¬ 
ting head. 

Distortion of sound may be due to too 
much amplification; improper impedance 
matching between the microphone and the 
amplifier, or between the amplifier and the 
cutting head; or to shouting into tile mi¬ 
crophone. 

If the sound comes in loud, and then dies 
down, it is practically certain that the mi¬ 
crophone is “packing.” 

The remedies for these troubles will lie 
considered under their proper headings. 


Microphone Technique 

Too many records are spoiled by incor¬ 
rect use of the microphone. Fig. 1 is the 
schematic diagram of a single-button mi¬ 
crophone circuit, and Fig. 2 that of a two- 
luittoh microphone hook up. In Fig. I the 
milliammctcr is placed in series with one 
leg, and the microphone current is varied 
bv means of tin* potentiometer '*[*"; the 
values of this current is determined by the 
type of microphone used, and this infor¬ 
mation is usually supplied with the instru¬ 
ment, (Interesting data on microphone am¬ 
plifiers appeared in the article, **A Fuhlic- 
Aildress Amplifier Unit, in the October, 
19*10, issue of !G\n!o-(*itArr, --Tech. I\d.) 

If a two-button microphone is used, jacks 
in each button leg, as shown in Fig. 2, will 


be necessary. Some people connect tlie me¬ 
ter permanently in the center leg, to read 
the sum of tlu* two currents, blit this is a 
risky procedure. If the microphone is rated 
at 20 mils per button, the middle leg will 
carry to mils. With the meter in the center 
leg reading 10 mils, one button may lie 
packed and carrying 00 mils, while the 
other carries only 10 mils. The result will 
be that the button carrying the 00 mils will 
pit and burn out. For the same reason it 
is inadvisable that the meter should be 
placed permanently in either leg. The ideal 
way of keeping close watch on the current 
is to have a meter in each leg, but thi> 
means added cost. 

If the speaker, or singer, stands too dose 
to the microphone the reproduced recor< 


A sound installation demonstrated at police headquarters, Xctv York City, for the famous “line-up,” 
Conversations between the inspector (ru/ht) and the “suspect” posed before the lights , would be 
recorded. Mr. Satiba (left) and li. M. X hie pc ( center ) are operation a portable recording 
apparatus. {International Xetvs t i hoto) 
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Thirty Dollars for 3 Words 

E VERY so often, in the development of an art like radio, new descriptive words 
are urgently required; arid, as a rule, the trade itself seeks to supply them. 

In putting it up to the readers of Raiho-Ckaft to coin three new terms which 
are urgently required, we are in hopes that our readers will find exactly the right 
titles to fill the blanks: 

(1) The Professional operator of recording equipment should be called a 

.(A word hitherto used, but which fails to quite fill the 

hill, is “Recordist/*) 

(2) The Non-Professional owner of a recording radio receiver is a ......... 

.: (“Home-Recorder*’ is not sufficiently definite.) 

(3) The person whose voice is actually being recorded is a ....? 

(While “Rccordee” or “Speaker-In” might he used; neither seems satisfactory.) 

The terms quoted above do not seem fully suitable; so yon will not semi them 
in. However, we are sure that, among onr thousands of readers, there is someone 
to find exactly the right word to cover each of these ideas. 

Here are rules, read them carefully. 

Each wool should l»c euphonious (that is. sound well) and l>e short rather than long. It 
must, of course, express the sj»ecific iilea as correctly and distinctly as possible. 

Write your entries for each word on a separate slip of paj*er: do not mix No. I, No. 2, 

and No. 3. Each should he of a size to go in an envelope without folding; or you may use 

postal cards, also separate for each entry. Do not enclose these entries with uuy other com¬ 
munication, or they may he mislaid. 

The contest closes June 30. 1931 ; entries postmarked after that date will not f>e accepted. 
All letters or cards must l>e addressed to \ r ew It ord Editor, Radio-Craft, 96-98 Park Place, 
New York, N. Y. We cannot etitcr into correspondence altout entries. 

All employees of the Techni-Craft Publishing Corporation, and their families, are excluded 
from this contest. 

The three contests are separate; the prize for each winning word will l>e awarded without 
reference to whether or not the winner submitted entries for the other two. If two or more 

persons submit, for the same one of the three definitions, the identical word which is selected as 

the most suitable, each will l>c awarded the full amount of the prize offer for one contest—$10,00. 

Checks will 1>e mailed on publication to the three prize winners, to he announced in onr 
September, 1931 issue. 


will he loud and possibly distorted; even 
if there is no distortion, the quality will he 
poor. The effect will he “tubby” and stifled, 
as when talking into a partly filled barrel. 
On the other hand, if the distance from the 
microphone is too great, the volume of the 
record will he low. It is best to stand 
about 10 inches from the microphone, and 
the voice should he directed into it. If it 
is necessary to stand closer to the micro- 
plume, the person should face the instru¬ 
ment and direct his voice fwst il. \t no 
time (luring the recording should the cur¬ 
rent he changed hv the operator; otherwise 
a crackling noise will he registered. 

If the current should suddenly rise, it 
is an indication that the microphone is 
packed; this usually happens on particularly 
loud notes. The pressure causes consequent 
lowering of the resistance. The microphone 
should then he tapped lightly, to spread the 
granules. 

When starting to record, the full micro¬ 
phone voltage should never he applied sud¬ 
denly; it should he brought up gradually 
until the milliumuictcr reads the normal 
current. A little time may elapse, while the 
microphone is warming up, before the but¬ 
ton current readings stabilize. 

It will be found that the use of a two- 
lmtton microphone will result in much bet¬ 
ter recordings than a single-button type. 
At best, the single button will not pass fre¬ 
quencies higher than 2500 cycles; while the 
two button will easily pass 5000-8000 cy¬ 
cles. If the recording system is to he used 
for voice only, then a single-button micro¬ 
phone will be sufficient. 

The Amplifier and the Motor 

In the radio sets of today, where the gain 
in the R.E, stages, due to the use of screen- 
grid tubes, is so high, only two stages of 
A.F. arc generally used; and sometimes, a 
“power” detector is followed by only a sin¬ 
gle output (power) stage. The use of such 
nn audio system is unsatisfactory for re¬ 
cording, unless one is willing to stand very 
close to the microphone and shout into it. 
If the radio set has one preliminary audio 
stage feeding the power stage the results 
will he fair; hut still the person at the mi¬ 
crophone will have to stand close. For con¬ 



.IboifC, connections for the adjustment of a 
single-button microphone: l*eloto, those for a 
double-button hookup . The current in each 
‘'leg” of the latter should be checked separately. 


sistently good records, one must depend on 
a three-stage amplifier, preferably of the 
t rmisforiuer-couplcd type. Fig. 3 shows a 
single-stage amplifier which was used ahead 
of the two-stage audio amplifier of an 
Atwater Kent “Model 55” receiver. 

A motor of at least 20-watt rating should 
be used, especially if records are to be made 
on uncut blanks. A motor of this rating 
is powerful enough to make nn S-ineli record 
but, if a larger record is desired, a 25 to 
30 watt machine should he used. These mo¬ 
tors are now obtainable from the manu¬ 
facturers. 

When recording it is very essential that 
a st rohoseoge (See page 030, April, 1930 
issue of ILwho-Cuaft) be used; and the 
speed of the motor should so be adjusted 
that the table is running at 78 R. P. M- 
with the cutting head in position on the 
record , and cutting. When the lines on the 
stroboscope appear stationary, it is an in¬ 
dication that the table is running at the 
proper speed. 

If the records arc made with tlie motor 
running at less than 78 R. P. M.. the play¬ 
back will he off the pitch until the turn¬ 
table is adjusted to the same speed at which 
the record was made. 

Do not entertain the idea that the motor 
is ().K. if it is strong enough to pull the 
record. It might, and will, reach normal 
speed when the record is about half fin¬ 
ished; but. on playback, the first part of 
the record will he off pitch, while the last 
part will be O. K. While six- or seven- 


inch records are used, the average commer¬ 
cial phonograph motors will be found satis¬ 
factory. 

The Cutting Head 

The ordinary phonograph pick-up has 
been found fairly satisfactory for home re¬ 
cording hut, nevertheless, it has its limi¬ 
tations. In commercial recording, the cut¬ 
ting head is given a response-characteristic, 
as shown by curve A in Fig. 4. (The only 
function of the true recording head is to 
receive power from the amplifier and, in 
turn drive a mechanical recording stylus.) 
This recording bead operates in a linear 
fashion over nearly the entire range of am¬ 
plitudes involved in speech and music; a I 
though, as indicated in Fig. 4-, the response* 
frills off below about 250 cycles. It is 
necessary to have this falling characteristic 
(volume reduction) to prevent double track¬ 
ing when recording tlie lowest notes. 

In order to compensate in the reproduc¬ 
tion for this '‘falling 1 * characteristic, prac¬ 
tical!} all pick-ups are designed with the 
“rising* 1 characteristic shown by cur\e f> 
(Fig. 4.) 

Let us consider the use of a regular pho¬ 
nograph pickup, hooked up backward for 
recording, instead of a commercial record¬ 
ing head, compensated for the mechanical 
limitations of the disc, as stated above. 
Then, the low-frequency response would he*, 
approximately, as shown dotted at (’; and, 
with the same pickup connected as a re¬ 
producer, this high volume level recorded 
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at tin* lower registers would result in ac¬ 
cent tinted I miss reproduction, ns indicated at 
I) (providing the record does not double- 
track). 

It is thus evident that the phonograph 
pickup is not the ideal instrument for home 
recording. The tendency to cut over from 
groove to groove at the lower frequencies 
is \cry great and, when using a phonograph 
pickup, for recording, volume must he sac¬ 
rificed ill order to prevent this cutting over. 
However, "cutting heads" are now available 
on tlie market at a slightly higher cost than 



Sr hematic circuit of a sinolc-staac f>rc-ampli¬ 
fier. The '17’s plate connects to the plate ter¬ 
minal on the detector-tube socket. I'nless a 
"power detector’ is used , the *'B ” voltage 
must be increased to 90 r. or more. 


pickups; these cutters are really like the 
regular phonograph pickup, but properly 
damped to simulate carry A. 

The problem of properly matching: the 
impedance of the recorder, to the output of 
the amplifier, is very important in the tonk¬ 
in y of yttod records. 

Most phonograph pickups arc of the high- 
impedanee type and can work directly oft* 
tlic plate of the power tube. If the pickup 
is of the 200- or 500-ohm type, however, 
an impedance-matching transformer is neces¬ 
sary. Some manufacturers have tried mar¬ 
keting a low-iinpedance (12—15 ohms) re¬ 
cording head, made to work from the voice 
coil of the dynamic speaker; Imt the impe¬ 
dances of tin* voice coils, in different radio 
sets, vary from 2 18 ohms and, consequently, 
tin- high-impedance cutter was resorted to. 

The Pre-Grooved Record 

Before the troubles of pre-grnoved rec¬ 
ords are diagnosed, the theory of this type 
i ( record will he discussed briefly. 

This type of record has 78 or HO lines to 
the inch, as against the eventual !)2 or JMi 
per inch to he scribed in the disc ‘ which 
is furnished blank and imgruoved. The 
groove is very narrow and merely serves 
l :c purpose of guiding the cutting head 
across the face of the record. When the 
needle is placed in the groove and pressure 
is applied, the groove is spread to almost 
twice its original width. (See Pig. 5.) 

As Fig. li shows in more detail, when the 
needle is vibrated a new, wider groove is 
made to correspond in its fluctuations to 
tin* tonal modulations impressed on the in¬ 
put of the amplifier. When the connections 
are changed over for reproduction, the play¬ 
back needle follows this wider groove, and 
the vibrations are again converted, first into 
electricity and then into sound. It is quite 
evident that, if there is not ample space 
between grooves, a heavy bass note will 
cause the needle to “double track," or cut 
over into the next groove, and spoil the 
record. 


When tin* rutting nee*lie refuses to stay 
in the groove during recording, the fault 
can he traced to one of two sources: cither 
the volume is too great or the weight is 
not enough. Add a little more weight to 
the head, until the fault is corrected, and 
then record. If the reproduced record is 
distorted, the trouble is due to too much 
amplification. One or two experiments will 
usually locate the trouble. 

When using pre-grooved discs with more 
than HO lines to the inch (fortunately, few 
are available) the volume must be watched 
very carefully; otherwise, echo will he 
heard in the finished product. Before these 
records are used, they should he carefully 
wiped clean to remove all foreign particles 
and, if it is found that some of these rec¬ 
ords have "surface noise,” the application 
of a few drops of ordinary lubricating oil 
will usually reduce the “surface." 

Recording and Playback Precautions 

Not every kind of aluminum is good for 
recording; the grade that is used is of a 
certain hardness and the discs are first 
poli.shcd to a mirror-like finish. Then a 
wax film is spread over the surface and 
rubbed right into the disc, thus filling up 
all the pores. It is important that only 
this specially-treated aluminum he used; 
otherwise the results obtained will he un¬ 
satisfactory. (The Kcmscii disc is an ex¬ 
ample of this type, in which the groove is 
made by compressing the metal. No mate¬ 
rial is removed, thus preventing surface 
noise.) 



fn the above graph . lines and It represent 
respectively the volt an e characteristics of com¬ 
mercial recording heads and playback pickups. 

At C is indicated the use of a pickup for re¬ 
cording; and, at P. the resulting distortion 
when using the same pickup for playback. 

Sometimes, when recording only' on one 
side, it is found that the disc has warped 
slightly, and difficulty will he experienced 
in making the needle track. This can he 
avoided by either recording the other side 
or cutting a blank’groove therein. 

The inability to track may also he due 
to several other ?*easons; if the tone-arm 
is tilted a hit, or the turntable is wobbly, 
this will prevent the needle from following 
the groove. If the recording has been made 
at a high volume level, some of the grooves 
will cut into each other; and this also will 
prevent the needle from tracking. 

Only two types of needle should he used 
to play hack aluminum records—namely, 
fibre and thorn. Tilt* use of any* tvpe of 
steel needle, aside from introducing con¬ 
siderable surface noise, will ruin the record, 
Do not he too ready to condemn aluminum 
records until you have made sure that the 
needle with which yon art* playing back is 


sharpened to a fine point. The thorn and 
fibre needles should never he used more 
than once or twice before resharpening with 
a piece of emery hoard — that is, a finger¬ 
nail hoard! 

The angle which the reproducer makes 
with the record has a great deal to do with 
the life of the needle point, and an over- 
heavy reproducer will very rapidly wear 
out needles. Therefore, it is very important 
that the needle he examined thoroughly be¬ 
fore each playback. 

Home recording is a new art — an addi¬ 
tion to radio which is here to stay; hut to 
obtain good results, one must he patient 
and willing to do just the least hit of ex¬ 
perimenting. Do not he too ready to give 
up. Commercial records are the result of a 
complicated and expensive process, and have 
been in the course of development for many 
vea rs. 

l*o say that the home recordist can make 
as good records as the commercial product 
would lu* going a hit tot) far; hut it is a 
fact that home recordings can he made, ami 
have been made, that compare very favor¬ 
ably with commercial records. The ciijov- 
ment and pleasure to he derived from real 
good home records justifies the care and 
patience expended in the effort. 

\\ hat have you found out concerning 
recording; «»r what do you want to know 
about this interesting and lucrative field? 
Address your letters, enclosing a stamped 
return envelope, to the attention of the 
Sound Recording Department of R mho- 
C’rait. 


ANOTHER SCOTCH STORY 

I N Great Britain, as almost everywhere 
vise, a owner of a radio set must pav a 
license fee* for the privilege. And, so 
Amateur Wireless (London) tells us, “lion ic- 
reeording apparatus is having great sales in 
Aberdeen. By playing each programme 
twice instead of once through the loud¬ 
speaker the inhabitants of the Granite City 
feel that they are getting real money’s worth 
f*»r their license fee.” 

Aberdeen, he it known, is where the Scots 
are reputed (by their countrymen) to he 
canniest. 


GROOVE AFTER. NEEDLE 

HA5 (top view) 

SPREAD IT i 

—I— 



PIG.5 


blank untoucheo grooves 



PIG. 6 Blank untouched grooves 


Ibove is indicated the manner tn which the 
4 ‘ prc-urooz'c'’ is spread in the path of the 
needle; at the same time . the r vail of the groove 
may be sound-impressed, as slnnen below. 
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Installing Radio in a 
Big Hotel 

(Part II) 

By ELI M. LURIE, B.E.E. 


I N the last issue of Kadio-Chaft a de¬ 
scription of the radio and public ad¬ 
dress installation in the Hotel New 
Yorker, of which the writer is chief 
radio engineer, was followed by a discussion 
of the principles of designing similar equip¬ 
ment. The subject is resumed at the point 
where the problem of distortion enters. 

It should be remembered that the re- 
cpiired 40 watts of power per channel (of 
which there are four) must be 40 watts of 
und'utlorted audio output; which means that 
not more than 5% of the second harmonic 
component shall be introduced when operat¬ 
ing at peak level. 

If a single-tube stage of straight A.F. 
were used, then the tube would have to 
operate on the straight portion of its plate- 
eurrent, grid-voltage characteristic curve 
(Fig. :i) in order to produce distortionless 
amplification. This condition is effected by 
so adjusting the plate and grid voltages 
that, when there is no ex tern ally-impressed 
voltage in the grid circuit, the operating 
point of the tube falls on the center of 
the straight portion of the curve, at A. If 
a symmetrical wave is now impressed on 
the grid, there will he symmetrical varia¬ 
tions in the plate eireuit; they will continue 
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so, as long as tlie tube continues to operate 
on the straight portion of the curve. 

However, as soon as the variations ex¬ 
tend into the curved portions of the char¬ 
acteristic, at C and I), then the wave is 
slightly Battened on its peak points, and a 
small resulting third harmonic introduced 
into the output. This distortion, however, 
is comparatively small while the tube is 
operated with the center point of the curve 
as an axis, and is usually neglected. 

As soon as either the grid bias or the 
plate voltage varies so that the tube oper¬ 
ates from any other position (such as X, 
Fig. 3), then variations in the plate circuit 



All tube characteristics arc curved; the degree 
of curvature at the operating point determines 
the degree of fidelity, in an audio circuit. 

will not be symmetrical with those in the 
grid circuit, and this will produce a double 
frequency or second harmonic in the output 
circuit. The greater the discrepancy be¬ 
tween the positions of the center point of 
the characteristic and the actual working 
position of the tube, the greater will he the 
second harmonic. This finally results in 
strong overtimes which completely alter the 
original modulation. 

In the push-pull amplifier, tikis condition 
is to a large extent eliminated; for, in this 
type of amplifier, it is possible to operate 
tiie tubes at other positions on the platc- 
cnrrent, grid-voltage characteristic than the 
center point without introducing second- 
harmonic distortion. The reason is that, 
when a fundamental frequency is impressed, 
the* two tubes of a push-pull amplifier oper¬ 
ate 180° out of phase with one another. If 
this is the ease, then a double frequency 
or second harmonic of tin* impressed fun¬ 
damental must he 300° out of phase or, 
actually, in phase. If, now, the output wind¬ 
ings are connected so that they buck one 
another, the fundamental frequency com¬ 
ponents will add and In* passed on; while 
the second harmonic or double frequency 
term is cancelled and disappears. (The first 
of a series by Kdgar Messing, entitled, “The 
Hows and \Vhys of the Push-Pull Circuit,** 
appeared in the December, 1930 issue of 
Hadio-Ckaj-tv — Tech. Kd.) 



A bird's-eye view of the Hotel Xezv Yorker, 
which towers over the Pennsylvania Terminal 
district of Xezv York City. It is the city's 
largest and tallest hotel. 

It should be remembered, however, that 
the cancellation of the double frequency or 
second harmonic is due to the fact that this 
distortion is generated in the push-pull am¬ 
plifier itself, and is not passed into its grid 
eireuit hv the preceding amplifier. The push- 
pull amplifier does not distort or cancel out 
any of the applied input , hut only that 
which is actually produced in the unit itself. 

With the above factors in mind, we can 
proceed with the design of the amplifier 
to supply our load. 

The Channel Amplifiers 

Since our total load is to he 40 watts 
per channel, and we have decided to split 
this haul into two 20-watt amplifiers, our 
separate amplifiers should he designed for 
this figure. The nndistorted output of the 
’50 tube is rated at 4.05 watts when recom¬ 
mended maximum plate potential of 450 
volts and a negative “C” bias of 84 volts is 
applied to the tube. This rating is increased 
by about 25% when the tube is used in a 
push-pull arrangement. Since each of our 
amplifiers is to he rated at 20 watts, it is 
evident that it will he necessary to use 
more than a single pair of *50*s in push- 
pull; since their output is ll.fi watts, nr 
a little more than half of the necessary 
value required. Therefore, if we put two 
*31 fs in parallel, on each side of our push- 
pull arrangement, our total output will he 
23.25 watts. (The formula is: P««ta| = 
(1\ X >0 + -25 (F.I X N). where P,, is 
the nndistorted output of one tube, and N 
the number of tubes.) 

Vs our output is to he only 20 watts, 
the extra amount is excellent as a safety 
factor. Thus a push-pull amplifier using 
the above arrangement should he satisfac¬ 
tory. 

A question might arise as to why ’50’s 
should he used, when larger tubes such as 
the 211K (a 50-watt tube) would operate 
perfectly and carry the load with fewer 
tubes. The answer is obvious when one 
realises that, not only is the cost approxi¬ 
mately three times as great for this type 
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of tribe, but also the 21 IK must lie oper¬ 
ated with nearly 1,000 volts on the plate in 
order to produce its rated output. To ob¬ 
tain 1,000 volts the rectifiers must also be 
of the high-voltage type; whereas, if \50\s 
are used, mill 5.*H volts is necessary, 150 
for Hie plate voltage and St for tlu* ‘‘t'“ 
bias. The ’HI tube is ideal for this purpose 
and is very efficient. 

The tubes used in the Hotel New Yorker 
have been in constant operation for over 
a year, operating a minimum of 12 hours 
per day (a total of almost 5,000 hours) 
ami, at tin* present date, only three l‘X- 
250\s have been put out of service. This 
speaks very well for this type of tube; but 
tlu* l'X-281’s have given even better serv¬ 
ice, for the original tubes that were in¬ 
stalled with the equipment are still in ae- 


The ]»ower transformer should have a 
minimum rating of 200 watts; and, if 
possible, a separate filament-heating trans¬ 
former should he used. 

The bias for the amplifiers is ob¬ 

tained from a resistor which is incorpor¬ 
ated in the power supply. The actual plate 
current is about 150 mUliamperes; which 
means that (by ()hm\s haw) the resistor 
should have a value of 500 ohms in order 
to produce a voltage drop of 84 volts for 
tlu* grill bias. 

Peak Voltage Readings 

Many radio men have encountered the 
peculiar phenomenon of measuring the sec¬ 
ondary voltage of a high-voltage plate 
transformer and then, after rectifying this 


of the peak value. The rectifier tube does 
not discriminate as the voltmeter does, hilt 
rectifies the actual applied or peak voltage. 
Therefore, if a transformer gives an output 
voltage reading of MM) volts, the actual 

<>00 

peak voltage is — 818 volts. The 

.707 

transformer feeding an arrangement similar 
to the New Yorker’s load should have an 
output effective voltage of about <>00 volts 
on each side of the center tap. As figured 
above, the applied peak voltage is 848 volts 
per plate, hut the transformer under load 
conditions will usually have a voltage drop. 
Also, the rectifier tubes and filter will add 
to this loss, so that tlu* voltage on the 
plates of the amplifier tubes will be just 



Fig. 4 

.Schematic circuit of the 
R.F. and detector of the 
Strombcr<t-Lorison " Model 
641“ used for finest room 
radio service; there are 
four of these, while u fifth 
(illustrated last month in 
Figs. .1 dud B) is pro¬ 
vided with remote control 
for special services. The 
unit 7 1 .a standard “ tube- 
to-line’’ type, feeds the 
44 booster" stage whose out¬ 
put (joes to the channel 
amplifier. 


i>ii toiiimm i mimiMiMiiiiiiMmiiMiiiiUMMiu mimi 


live service. On the contrary, the 2111% 
tubes used in the public-address system 
have not given even a comparable service 
record, with reference to the *50\s. To date 
our service from 21 IK tidies runs to about 
4<i0 hours. 

Therefore, two *50 tubes in parallel on 
each side of our push-pull arrangement, 
with 51() volts supplied by *81 type recti¬ 
fiers, should 1 k* ideal. Another problem that 
might cause questioning is with regard to 
the necessary number of '81*s to be used. 
It is excellent policy to always use one 
'81 for each *50 used. On this basis, it is 
fairly easy to design a full-wave rectifier 
using two *8l's in parallel on each side of 
the wave, giving us a total of four tubes; 
and this arrangement will carry without any 
trouble our load of about 150 niilliamperes. 

Automatic Plate Relays 

In the rectifier circuit, it is important 
to incorporate a method of turning on the 
filaments of both the amplifier and the 
rectifier tubes before the plate voltage is 
applied. In the Hotel New Yorker's re¬ 
mote-eon trolled public-address system, this 
is taken care of by automatic plate relays 
which operate only after the filaments have 
been turned on for a period of about a 
minute. In tlu main or room-radio system, 
however, the interval is obtained by using 
special switches which, when placed in 
operation, must first lie turned to position 
No. I. In this position, \,(\ line voltage 
is supplied only to the filament trans¬ 
formers; ami then, when the switch is 
turned, to the second position, current is 
supplied to the plate transformers. In this 
manner, the tubes are given a chance to 
heat up before the plate voltage is actually 
applied. These switches are readilv avail¬ 
able. 


voltage, finding tin* rectified voltage read¬ 
ing is either equal to or greater than the 
voltage measured right at the transformer. 

The answer is that the reading obtained 
from the secondary winding with an A.(\ 
voltmeter is not the peak value of the wave, 
lint the effective value; which is only 70.7% 


about right. The values of the filter system 
are shown in Fig. <>. 

Ahead of the push-pull amplifier, a good 
three-stage screen-grid U.K. amplifier and 
detector, working into a single stage of 
\,K., will produce enough energy to supply 
the load. In the Hotel New Yorker, four 



Fi* n 

Rear eirre of the matn radio control panel of the Hotel Xcu* Yorker ; its front was shaken as 
hut. C in the June issue. The 4 ‘booster" stages are the losvest row of units: the volume-level 
indicator is at the top of the fourth panel from the left. .Ill wiring is cabled. 
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Stroinberg-Carlson “Model 641” receivers .are 
used. These receivers have been modified 
by removing their A.F. amplifiers; each de¬ 
tector feeds an external single stage of 
227 A.F. which, in turn, feeds the two 20- 
watt push-pull amplifiers on that channel. 
(Fig. 5).) 

Receiver Design 

The schematic circuit of the “Model 641” 
is shown in Fig. 4. It should he observed 
that the output transformer is designed for 
a 500-ohm load. The reason for this value 
is that the remote-controlled public-address 
system is located on the fourth floor of the 
hotel, whereas, the main radio equipment is 
on the forty-first. Therefore, the transmis¬ 
sion lines used for interconnecting the two 
systems cannot he operated at a high trans¬ 
mission-line impedance, because of the losses 
on the line which would he incurred when 
operating in this manner. Also, the output 
and input transformers of Western Electric 
equipment are usually designed for either 
250-olim or 500-ohm lines. 

It is interesting to note that overloading 
of the detector, while possible, is extremely 
improbable. This most important device is 
operated as a “linear power” detector. That 
is when the input voltage increases, the 
plate current rises; which, in turn, increases 
the *V” bias by producing a greater volt¬ 
age drop across the biasing resistor (a 
15,000 ohm unit). (The grid leak and con¬ 
denser in the detector’s grid circuit are used, 
not for rectification, hut to insulate the 
grid from the radio-frequency transformer 
when the phonograph pick-up is in use.) 

The plate potential on the detector is 250 
volts; and the plate current is about two 
niilliaiiiperes, which results in about 00 volts 
being applied to the grid as bias. The 
detector is capable, therefore, of working 
at high radio-frequency voltages; and, by 
using the above system of automatic grid 
bias, the tube operates on a linear-variation 
basis, supplying audio output from radio 
input linearly, instead of “square-law” 
values, which the grid-rectification type of 



Fig. 5 

Relow, the connections of the push-pull am¬ 
plifiers, using four ’SO* each; Nos. 1 and 2 
ii pi alike. Above, the method of feeding both 
■I \i\plificrs through n f 27 ''booster" stage (not 
detailed here ). 


detector produces. Thus second-harmonic 
distortion, which is almost always inherent 
in the grid-rectification type detector, is 
quite absent from this unit. The reproduc¬ 
tion from broadcast stations which have 
100% modulation is noticeably improved in 
quality when using the linear-power detector. 

The receiver was originally designed to 
use only a single (power) stage of A.F. 
However, because of the high gain needed 
in an installation the size of the New 
Yorker’s, it is evident that the tube for 
this position should he of the “voltage-gain” 
type; especially so, when the final stage is 
a power stage. 

A “Booster” Stage 

To eliminate any possible chance of motor- 
boating or feedback, the detector unit util¬ 
izes a separate power supply; so that, 
though the filament of the ’27 in the first 
stage of A.F. receives voltage from the de¬ 
tector unit, the detector’s plute voltage is 


supplied from the main rectifiers. The plate 
supply is dropped from the maximum of 
540 volts, to R10 volts by means of a 
66,000-ohni resistor. The resistor also acts 
as a filter to prevent possible interaction 
between the two amplifiers, due to the fact 
that both use the same plate supply. 

The plate current of the *27 in the first 
stage of A.F. is about 6.2 niilliaiiiperes 
which, when used in conjunction with the 
1500-ohm biasing resistor, results in 9.3 
volts grid bias. Both the input and the out¬ 
put lines of all amplifiers are brought out 
to the main distribution panel, where they 
are connected to jacks. Thus it is possible 
to connect any amplifier or group of am¬ 
plifiers, as the operator desires. An am¬ 
plifier may he taken from any channel and 
transferred to any other channel by merely 
plugging “patching” or cross-connecting 
cords into the proper jacks. When all cords 
are removed from the panel, the line-up of 
amplifiers is numerical; that is, detector 
unit No. 1 feeds the primary amplifier No. 
1 which, in turn, feeds the main amplifier 
rack No. 1, ete. 

Distribution of Load 

Very little service work is necessary on 
this installation; since all the wiring is run 
down through the house in lead sheath, and 
branches, to various floors, from the lead 
sheath cables arc run in iron conduit. There 
are no erftoseU wires anywhere in the entire 
installation . 

The distribution of the load throughout 
the building is accomplished by means of 


fourteen “risers.” Each riser is a lead-cov¬ 
ered cubic containing 26 pairs of No. 16 
rubber covered wire. (See Fig. 2, in the 
preceding installment.) The hotel is divided 
into two sections, the nortli and south sides. 
Seven of the fourteen risers feed the north 
side and the other seven feed the south 
side. It is so arranged that any single pair 
feeds only thirty-two rooms. As each 
speaker takes 50 milliwatts, any single line, 
when loaded to capacity, carries only 50 
X 32 = 1600 milliwatts, or 1.6 watts. 

It is also arranged so that groups of 
eight rooms on the same floor that are in 
numerical order are all wired numerically. 
(See Fig. 1.) Then, from each of the eight 
rooms, lines are dropped to the same num¬ 
bered room on the four floors below. Thus, 
if the feeder feeds rooms 1710 to 171H, 
then lines ure dropped from each of the 
eight rooms directly down four floors; so 
that 1710 supplies* 1610, 1510 and 1410; 
1711 feeds 1611, 1511 and 1411, etc. 


Fig. 6 

The schematic circuit of 
the rectifier system used 
for powering each of the 
four-tube, type '50 chan¬ 
nel amplifiers, such as 
shown in Fig . 5 below : 
the unusual filter con¬ 
stants will be noted. 
The switch Sw 4 is pro¬ 
vided, in order that the 
filaments of the *81j way 
be heated before the 
high plate voltage is ap¬ 
plied. About a minute 
is permitted to elapse 
The output is about 150 
miltiamps at 5*10 volts — 
4, B" and 4I C” added. 


Shooting Trouble 

By this method, a defective switch or 
ground can lie located bv merely examining 
the radio equipment in the upper eight 
rooms. Trouble in any section of 32 rooms 
is very easily determined by means of either 
an ohinmcter or a “wire chief’s” outfit. Once 
trouble has developed on any line, that line 
is cut out of the circuit by pushing a plug 
into a jack on the test hoard in the radio 
room. The line is then tested, and it is not 
put hack into service until the trouble has 
been cleared. Cross-talk, the greatest 
“Jonah” of most large installations, is neg¬ 
ligible in the New Yorker. 

Radio Service Men should feel that there 
is a promising field in this type of work; 
since all of the men employed in the radio 
division of the New Yorker are Service 
Men and were all at one time actively en¬ 
gaged in radio service work. 

There are many details in this installa¬ 
tion that arc out of the ordinary in that 
they are rarely heard of; yet almost cvery*- 
one in the radio field would like to learn 
about them. For this reason, subsequent 
issues of Rajiio-Ciiaft will deal more fully 
with the apparatus about which complete 
details have not yet been furnished. At the 
same time, the writer extends an invitation 
to anyone interested in obtaining other data 
on this subject to write to him, in care of 
RAiim-OiiAFT (enclosing a stamped return 
envelope), lie would also like to receive 
photographs of other hotel radio installa¬ 
tions. 
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Building a Set for the Motor Car 

Around the Latest Tubes 

By C. E. DENTON 


T IIK introduction of several new and 
improved tithes, designed especially 
for use in automobile radio receivers 
as announced in the preceding is¬ 
sues of Hadio-Cr \Kr) is certain to give 
great impetus to this class of radio con¬ 
struction. As n matter of fact, it is no 
secret that practically all the tubes pre¬ 
viously used have failed to function satis¬ 
factorily when applied to automotive work. 
'Phe type '22 screen-grid tube is too fragile; 
this objection also applies to the 2-volt tubes. 
The '01A tubes lack the required sensitivity 
and gain. Other tubes used were unsuitable, 
because of their inability to function prop¬ 
erly over th<’ range of heater voltages en¬ 
countered during the charge and discharge 
cycles of the automobile storage battery. 
In most automobile sets, microphonic dis¬ 
turbances and crackling sounds were the 
rule, rather than the exception. 

All these troubles were due to the attempt 
to employ tubes which were primarily de¬ 
signed for other purposes, instead of being 
specifically made to operate under the ex¬ 
ceptionally difficult conditions met with in 
automotive work. As a result, the initial 
keen interest in automobile radio sets waned, 
and failed to bring about the universal 
application of these receivers, so freely pre¬ 
dicted several years ago. 

Now, however, with the advent of the 
special automobile tubes, intense interest is 
again being manifested in the subject of 
automobile radio sets. The mere announce¬ 
ment of the tubes lias resulted in a flood 
of requests for a suitable circuit in which 
to use them. In answer to this demand, 
such a circuit has been designed and is 
presented in this article. 

Efficient Circuit Features 
The five«tul>e receiver described takes ad¬ 
vantage of every practical possibility offered 
by the new tubes, and hence this receiver 
will give results closely approximating the 
modern, well-designed home radio set. 

The circuit consists of three tuned R.F. 


s 4 ages, employing the new type ’38 screen- 
grid tubes; a screen-grid detector, also us- 
ing a tube; and a single audio output 
stage, using the new type ’38 pentode tube. 

Including the detector circuit, there are 
four tuned stages, all "ganged” and con¬ 
trolled by the movement o£ a single dial; 
the condensers are of the “battleship” 
shielded type. The screen-grid detector is 
of the grid-bias (power) type. For most 
sensitive deteetion with resistance coupling 
(between the detector and the audio stages) 
it is necessary to reduce the screen voltage 
on the detector tube to between 20 and 
45 volts. The detector’s "C” potential is 
obtained by automatic biasing, using a re¬ 
sistor H8 in the cathode circuit. 

The antenna coupler LI and the three 
ILF. coils 1.2, L3, L4, all shielded, are 
especially designed to give even amplifica¬ 
tion at all broadcast frequencies. In order 
to accomplish this desirable effect, an ILK. 
choke L is connected in series with the 
primary of each coil. The chokes L are 
tuned by small fixed condensers C of such 
a value as to resonate the former lietween 
500 and 800 meters. The secondaries of the 
coils are tuned by the sections of the four- 
gang variable condenser. (The principle 
involved is described in the article “Design 
of ILF. Transformers,” May, 1931, issue of 
It adio-Cr An*.—7’4 ?c/i, #?«/.) 

The new 0-338 screen-grid tubes list'd as 
ILK, amplifiers and detector, and the C-338 
pentode, incorporate quick-heating, oxide- 
coated cathodes. 

Because of the special cathode design, 
the heater’s voltage may vary from 5.5 to 
8.5, during the charge and discharge cycles 
of the automobile battery, without appre¬ 
ciably affecting the performance or serv¬ 
iceability of the tubes. Since these tubes 
have uniform heating over a wide range of 
heater voltage, no resistance is required in 
the heater circuit; which is to lie operated 
from the “G-volt” automobile battery. 

It will lie noted from the illustrations that 
the receiver uses an aluminum chassis and 


that all parts are adequately shielded. Stable 
operation of the ’38 type tube, in ILF. 
circuits designed to give maximum gain per 
stage, recpiires separation of the input and 
output circuit elements. In a high-gain 
multi-stage K.F. circuit, such as the one 
employed here, it is necessary to use com¬ 
plete stage shielding in order to realize the 
amplification possibilities of the ’38 tube. 

Referring to the schematic circuit dia¬ 
gram (Fig. 4) it will he seen that the 
various plate and screen-grid circuits are 
carefully isolated by resistors or R.F. 
chokes, all of which are suitably by-passed 
to ground by small by-pass condensers. This 
is necessary to prevent interaction between 
the various portions of the circuit. 

The potentiometer Rl serves the double 
purpose of providing adequate screen volt¬ 
age regulation and also of controlling the 
volume. The R.F. choke RFC, by-passed by 
the ,001-nif. fixed condenser Cl5, keeps the 
R.F. currents out of the audio portion of 
the circuit. 

High Amplification of Pentode 

As mentioned above, only one audio stage 
i‘ necessary when using the new ’;18 pen¬ 
tode; this is n screen-grid tube designed 
for the special purpose of giving large audio 
output with relatively small signal voltages 
impressed on the grid. This result is made 
possible by the addition of a "suppressor’ 
grid, located between the screen and the 
plate, and connected inside the tube to the 
cathode as indicated in the schematic dia¬ 
gram; therefore it is operated at the same 
potential as the cathode. As a result of 
this construction, the suppressor eliminates 
practically all of the “secondary-emission” 
effects which limit the power output from 
four-elect rode screen-grid tubes. 

lhe pentode is capable of producing 
much greater power output than three-elee- 
trode power amplifiers of the same plate 
dissipation; in addition, the pentode has a 
much higher gain than could he obtained 
from the three-electrode amplifiers without 
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great loss in power *mtput. The virtual 
figures, showing the important character¬ 
istics of the type '38 tube, are illuminating. 

It has an amplification factor of 1(H), a 
mutual conductance of !MMI mieromhos, amt 
an undistorteil power output of 375 mil¬ 
liwatts. 

In order to utilise the pentode to its host 
advantage, tin* impedance of the speaker 
winding shouhl lit* close to 15,000 ohms; 
this value has been selected in order to 
limit the second-harmonic distortion to a 
minimum. (Because of the audio output 
loud characteristics, which rise with fre¬ 
quency, a tone-compensation circuit is fol¬ 
lowed; this includes It 13 and CIO.— Tech . 
bUL) 

Constructional Notes 

A sheet of No, 12 gauge aluminum is 
bent on all four sides to form a chassis 
16" x 7" x 3" high, as shown. The live 
socket holes are drilled and the sockets are 
mounted; then the four-gang condenser is 
turned upside down and tlu* four ILF. coils 
are mounted on the side wall underneath 
the tuning condensers. All other parts (ex¬ 
cept the resistors of pigtail type) including 
fixed condensers, lt.!*\ chokes, potentiometer 
Hi, etc., are mounted as indicated in the 
bottom view of the receiver, Fig. 2C\ The 
chassis is then turned right side up and the 
four binding posts are mounted. (These 
must he very carefully insulated from the 
chassis.) 

The set is now ready for wiring. The 
filament circuit is wired in first (one 
side of the battery is automatically 
grounded by the ear wiring). The switch 
S\V is wired in on the end of a two-wire 
cable, long enough to reach from the place 
where the set is to he mounted, to the con¬ 
trol panel on the dash. The grid circuits 
are then wired in; the connections which 
go the caps of the type *36 tubes are clearly 
shown on the diagram. The 135-volt grid 
connection on the pentode goes to the socket 
terminal marked “(1"; in fact, all screen- 
grid connections are made at the sockets 
in the regular way. Hate circuits arc wired 
in next; then cathodes, hy-pass condensers, 
negative returns, antenna circuit, volume 
control, etc. 

All resistors except HI have for clarity 
been omitted from the bottom view, Fig. 
20. They are held in place by soldering 
them to their respective terminals during 
the process of wiring, as follows; K2, cath¬ 
ode of VI and ground (chassis) ; 113, screen- 
grid terminal of VI; H l, cathode of V2 
and ground; R5, screen-grid terminal of 
V2; R6, cathode of V3 and ground; R7, 
screen-grid terminal of V3; K8, cathode of 
Vt and ground; 1H>, screen-grid terminal 
of Vi; It 10, soldered to RFC; ltll, to C17; 
1{12, to ltll and (18; It 13, binding post 
No. 10 and Cl*>. 

After these resistors are soldered in place, 
and all other wiring is finished, the bat¬ 
tery cable should he fastened in position. 
F.xtreme care should he taken to prevent 
possible short-circuits later in the leads 
brought up through the chassis deck. Most 
of the wiring will he on the underside of 
the deck; and should bo short and direct, 
“Solid core" wire will he found most con¬ 
venient to work with, 

After the waring has been completed, and 


the shields have been fastened over the R.F. 
coils, each individual circuit should he 
cheeked over and traced out carefully. If 
different colored wires have been used for 
grid circuit, plate circuit, etc., this check- 
buck will he greatly simplified. 

The receiver is now connected to a 20- 
foot aerial, approximating that to he used 
in the ear. Batteries and loud speaker are 




Fig. 2 

Three vines showing the hi you t of apparatus 
which is most com pact for this automotive set . 
The shielded /v.F. transformers arc mounted 
horizontally* with their small resonating con¬ 
densers C in front 

then connected. 'Die only adjustment indi¬ 
cated is that of the four trimmer con¬ 
densers on the four-gang variable condenser. 

The receiver now shouhl operate per¬ 
fectly; however, the voltages should he first 
accurately checked with a hhjh-resistance 
voltmeter. 

The arrangement of the parts on the 
chassis is such that the receiver may he 
mounted below tlu* dash of the car at any 
convenient out-of-tlic way point; with its 
volume and tuning controlled by means of 
flexible shafts (similar to speedometer shaft¬ 
ing). Details as to the mounting of an 
automotive receiver: including the problems 
of the ear aerial; placement of ”B” batter¬ 
ies; flexible shafting; dash controls; modi¬ 
fication of "A** connection for “grounded 
positive” or “grounded negative” storage- 
battery leads; and methods of interference 
elimination have been the subjects of exten¬ 
sive articles in past issues of Radio-Craft. 
(A list of these issues, by dates, is as fol¬ 
lows; Dee., L92SI; Jan., *Fcb„ Mar., May, 
June, Julv, Vug., Sept., Oct., Nov., Dee., 
1*130; April, 1031.— Tech. HtL) 

List of Parts 

One Ilammarlund ‘‘battleship” type i-gang, 
.00035-mf. variable condenser, Cl, 02, 03, 
Ct; 

Nine Polymct 0.1-mf. rectangular-type by¬ 
pass condensers, C5, 06, (’7, 08, Oh CIO* 
Cll* 012, 013; 

Three Polymet 1-mf, 200-volt rectangular- 
type condensers. Oil, (TO, 018; 

One Polymet .001-inf. mica fixed condenser, 
015; 

Two Polymet .0|-mf. mien fixed condensers, 
017, OH); 


One Fleet rad “Tormtrol” 50,000-ohm poten¬ 
tiometer, HI; 

Three Fleet rad 100-ohm flexible, wire grid 
resistors, H2, R t, R6; 

Four Durham 50,000-ohm “metallized” 1- 
watt resistors, H3, H5, U7, H12; 

Two Durham 10,000-nhm “metallized” 1- 
watt resistors, U8, K13; 

One Durham 100,000-ohm “metallized” 1- 
watt resistor, Rfl; 

Two Durham 250,000-ohm “metallized” 1- 
watt resistors, R10, ltll; 

One 7-wire cable, 1, 2, 3, t, 5, <i, 7; 

Four Type X-L binding posts (antenna, 
ground, and output), 8, 0, 10, 11; 

Four shielded ILF, transformers for .00035- 
mf. tuning condensers, LI antenna, L2, 
L3, I A radio-frequency; 

Four Polymet ,00001-mf. mica fixed con¬ 
densers, (', for the primaries of the ILF. 
transformers. 

Four 85-mh. H.F. chokes, ItFC, 1, 2, 3; 

One power-type toggle filament switch, Sw; 

Five screen-grid clips; 

Five aluminum tube shields; 

Five L T Y-tvpe sockets; 

Four Cunningham Type C-336 6.3-volt 
sc*reen-gri<l tubes, VI, V2, V3, Vt; 

One Cunningham Type C-338 6.3-volt pen¬ 
tode tube, V5; 

One aluminum sheet, 12-gauge, 22 x 13 in.; 

Hook-up wire, etc. 

Speedometer cable, of the required length, 
to be used for operating the variable con¬ 
denser gang and the volume control from 
the ear’s instrument panel, or other po¬ 
sition. This may he obtained from auto¬ 
motive service stations. Adjustments 
must he made for smooth operation. 


NEW RADIO SYMBOLS 

T IIK progress of the art of radio is con¬ 
tinually enriching ns wdth new devices; 
and, of course, the symbolism which is the 
shorthand of radio must enlarge its gallery. 



cleared away, like the dishes of the last 
dinner course when the next is brought on. 

Especially are the new tubes which have 
appeared during the past few* weeks a chal¬ 
lenge to the ingenuity of the radio artist. 
Here, for instance, we have one which has 
hcen suggested by Mr. J. Geartner, of the 
A ret unis Radio Tube Co., for a new prod¬ 
uct which is intriguing the industry just 
now. 

We shall offer no prize for the solution 
of this rebus, which represents a seven- 
letter word. But we invite readers who 
have other suggestions for new' radio sym¬ 
bols and illustrations of radio terms to send 
them in for appropriate illustration. (It 
may as well be stated, here and now, that 
variations on the hackneyed theme of “Ohm, 
Sweet Ohm” are barred in advance.) But 
what have you? 
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A Short-Wave Receiver-Adapter 

For independent use or as a permanent addition to a broadcast receiver 


U NLIKK other short-wave adapters, 
that which the writer has con¬ 
structed becomes an integral part 
of his broadcast receiver, giving in¬ 
stant choice of short or long waves, by 
operation of its built-in switch. It may, 
however, be attached or removed in but a 
few minutes. Aside from its use as an 
adapter, it is not, as might he supposed, 
practically useless. Without changes of any 
sort, it serves as a complete receiver, using 
either an eliminator or “B” batteries for 
the plate voltage. By getting the “IP po¬ 
tential from the last H.F. stage of the 
broadcast receiver (which has a tendency 
to throw the latter into oscillation) and 
tuning the broadcast receiver to some broad¬ 
cast station on the lower portion of the 
dial, harmonies may he easily picked up 
down to 10 meters or lower. This method 
is invaluable in calibrating wavemeters and 
oscillators. 

Because it was designed for use with the 
dynamic speaker, the tuner is followed hv 
three audio stages, when used with most 
sets. Although this is unsatisfactory (and 
entirely unnecessary), with head phones it 
has been found that it enables the most 
distant stations to he clearly received on 
the speaker. And, when the tuner is at¬ 
tached to even a fair receiver, hum and 
mechanical noises are almost completely 
wanting. In addition, the use of three 
stages permits the filtering out of the high- 
fmpicney static by use of a suitable tone 
control; thus providing more enjoyable re¬ 
ception without seriously cutting down on 
the volume of the signals. A '250,000-ohin 
variable resistor and an .OOti-mf. condenser, 
shunted in series across the secondary of 
the set’s first audio transformer, make a 
very satisfactory combination for this pur¬ 
pose. 

Although the tuner is shown as used with 
a modern A.C. broadcast receiver having 
two audio stages, the constructor must real¬ 
ize that its usefulness is by no means so 


By L. MITCHELL BARCUS 


limited. It may be used with any receiver, 
by increasing insufficient *'1P voltages with 
one or two “B” batteries, or cutting down 
anything over 180 volts with a suitable re¬ 
sistor. In districts where A.C. supply is 
not available, the three filaments may he 
wired in series, omitting the center-tap re¬ 
sistor, and used in conjunction with a suit¬ 
able battery. The new tubes available give 
a wider choice of amplifiers than hitherto 
available. 

Construction of the Tuner 

The layout diagrammed (lower left) was 
chosen because it permits more direct leads; 
which is of utmost importance in an instru¬ 
ment of this kind. The H.F. and detector 
stages being side by side, the shortness of 
the lead between the two eliminates Initli 
the need of a shielded wire at this point, 
and the capacity between the wire and its 
metal covering. The condensers and re¬ 
sistors not shown are mounted beneath the 
suhpanel, taking great care to have them 
as near their associated coils or tubes as 
possible. 

The separate filament transformer used 
here is placed several feet away, to lessen 
any chance of inductive hum and simplify 
one of the problems of A.C. operation. An 
individual switch for this transformer al¬ 
lows the tubes to warm up while the broad¬ 
cast receiver is operating; this may he of 
any type satisfactory to the constructor. 
All filament leads and wiring are of shielded 
cable and grounded. 

To facilitate changing coils, the construc¬ 
tor may find it a good plan to mount the 
lids of the aluminum shields on the under¬ 
side of the ea hi net's lid. The suhpanel 
should he raised enough to assure that the 
lid rests firmly on the shield; if this is 
unhandy, the metal lid may be lowered hv a 
thickness of wood. 

Because it is difficult to specify definite 
components which arc readily obtainable in 
any locality, the details of the socket-plug 
needed are left to the constructor; the onlv 


requirement being to separate the plate 
prong of the detector tube from the plate 
of its socket, and to bring out a lead from 
each. For this purpose an old tube base 
ami a socket (l*X or l*V as needed) may 
lie bolted together; connecting the other 
prongs to the socket with short lengths of 
wire. 

Operation 

To attach the tuner to the broadcast re¬ 
ceiver, only a few simple connections are 
required. The two leads from the socket- 
plug are soldered to two of the wires of 
a four-wire cable. The socket-plug is then 
placed in the detector tube socket of the 
broadcast set, ami the tube is replaced in 
the socket of the adapter plug, (hi the end 
of another of the wires a small loop, which 
will fit tightly over a tube prong, is made 
and soldered. This is the tap to the plate 
of the audio tube. The remaining cable lead 
goes to the ground of the set; if quick 
changing is desired, a small test clip may 
he fastened to this lead. 

The cable is then connected to the proper 
binding posts of the tuner; the antenna is 
connected; the filament supply is switched 
on; and the builder sits down to enjoy 
some of the true marvels of short-wave 
l-eeept ion. 

It the tuner is placed on top of the broad¬ 
cast receiver, it may sometimes set up a 
very objectionable hum, dm* to interaction 
with the power transformer of the set. In 
this case it is necessary to turn the tuner 
at right angles, or remove it a few feet 
away. 

For best results with anv short-wave re¬ 
ceiver, it should he placed as close to the 
antenna lead-in as possible, for the losses 
incident to long, straggling leads mount up 
rather terrifyingly when dealing with the 
higher frequencies. It is not at all neces¬ 
sary to provide another aerial for this tuner, 
if the broadcast antenna is of first class, 
construction with as few turns or sharp 
(Continued on /ntye 51) 



The circuit it a standard short-tcavc detector, preceded by a tuned H.F. 
screen-grid stage , and followed by an A.F . stage to obviate troubles which 
might follow its connection directly ahead of the set's A.F. amplifier . 



Above . the layout of the tuner as it :t*as built by the author; the filament 
transformer is placed elsewhere. Attaching the shield covers to the cabinet'* 
lid makes changing coils easier. The unit may be connected to the broadcast 
set by a plug, as shoien, or by a built-in switch. 
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Improving Short-Wave 
Reception 

A discussion of the special features governing short¬ 
wave receivers, with constructional hints 


By CLYDE A. RANDON 


E VERYONE with any experience 

whatsoever with short-wave re- 

ccivcrs (operating below 200 meters) 
is aware of the fact that seldom 
are they very sensitive; in the use of short¬ 
wave adapters, particularly, very mediocre 
results have been obtained. This has caused 
dissatisfaction to many users of short-wave 
sets, if the sensitivity of the average short¬ 
wave receiver could be radically improved, 
many users would find a new satisfaction 
in timing in foreign stations. 

The causes of this relatively poor sen¬ 
sitivity, although perhaps apparent to the 
short-wave specialist, are less obvious to the 
average short-wave experimenter. It is, of 
course, useless to discuss the causes of in¬ 
sensitivity in such sets without giving prac¬ 
tical remedies; this article will discuss also 
the practical application of methods for 
improving tin* sensitivity of the average 
short-wave receiver or adapter. 

Since ordinary “broadcast" receiving sets 
(operating between 200 and •>•'>0 meters) 
are more or less familiar to the reader, a 
comparison will he drawn between them and 
“short-wave" receivers, 'flic most important 
contrast and, of course, the most obvious, 
is the difference in frequency between or¬ 
dinary broadcasting and short-wave signals. 
Iligh-frequeney phenomena cause all our 
troubles. 

Within the R.F. coils there are eddv- 
ciirrent losses, ordinary resistance losses, 
and dielectric losses; in general, all these 
are greater at higher frequencies. There is, 
however, a counteracting effect: the number 
of turns used in tin* coils for short waves 
is less; so that the refistance due to the 
wire itself (the “copper" loss) is reduced. 
However, the eddy-current and skin-effect 
♦ losses are increased. 


Use Ample Shielding 
As at broadcast frequencies, shielding is 
also used in short-wave receivers. Shielding 



fields. 


always causes losses, to some extent; an 
effect which is quite pronounced at the 
higher frequencies. A shield should he 
larger for short waves, than long waves, 
considering coils of equal size; nevertheless, 
the same shield sizes are, in general, used 
with the result that the losses are con¬ 
siderable. (See Fig. 1.) 

In general, the diameters of short-wave 
coils have been too large; therefore, their 
fields have also been large, resulting in high 
losses. The trend in present design is 
toward coils having smaller dimensions, with 
shields giving more “breathing" room to the 
coils they contain. 

Choke coils, also, are not as effective in 
short-wave receivers as they are in broad¬ 
cast work. The difference in effectiveness 



Relieve it or not , the short-wave band from 
10 to 200 meters is thirty times as wide as 
the 200-545 -meter broadcast band. 


is partly due to the fact that the ordinary 
short-wave R.F. choke must he operated 
over a great frequency-range. If the range 
to he covered were limited, very efficient 
choke coils could be designed for the con¬ 
ditions. lint this is not the ease; so that 
the usual choke coil is more effective at 
some particular frequencies. ('Die “by-pass 
effect" in R.F. chokes is illustrated in Fig. 
2.) The usual choke coils are not as effec¬ 
tive at very high frequencies as at tin* 
lower. 

Then, too, the ratio of inductance to 
capacity, (the L/C ratio) undergoes such 
a large change in timing over the enormous 
frequency-ranges used in short-wave re¬ 
ceivers, that the usual short-wave timed cir¬ 
cuit must have a set of about three in¬ 
ductance coils. By means of the three coils, 
and this condenser (usually of the “midget" 
type), the entire range from ten to perhaps 
one hundred meters is covered; a very wide 
frequency-hand. (See Fig. 3.) 

'flu* ratio of inductance to capacity, in 
the tuned circuits of an R.F. amplifier 
stage, has considerable effect on the total 
gain of the amplifier. If a large value of 
inductance is used, the amplification is 
greater than if a large value of rapacity 
is used, at the same frequency. 'Finis, it is 
evident that, were all other factors the same, 
the amplification of short-wave radio fre¬ 
quency amplifiers would he considerably less. 



Methods of coupling <i tuned screen-grid stage 
to a short-wave detector. L2 is a short-waz’C 
R.F , choke , 

However, there are other contributing fac¬ 
tors which lessen the amplification; so that 
the total amplification obtained from an 
R.F. stage operating at short-wave lengths 
is considerably less than that obtained at 
broadcast frequencies. (See Fig. 4.) 

Great Frequency-Range 
It will he recalled that the tuning capac¬ 
ity in a broadcast receiver may he between 
.0003- and ,0005-mf., with a shunt “trimmer" 
of perhaps 20 to 75 miiif. The short-wave 
job seldom requires a trimmer (a requisite 
for ganging timed stages). In fact, the 
lunhuj capacity often has a maximum value 
of 75 mmf., and seldom do builders use ca¬ 
pacities of .0003-uif. The smaller timing 
condensers used in short-wave receivers 
“spread" the dial tuning (hear this in mind, 
if you find that short-wave stations whip 
in and out "like lightning") Remember 
also that, on the basis of 10-kc. separation 
between stations, there are only 5Mi 10-kc. 
"channels" in the broadcast frequency range, 
550 to 1500 kc.; while in the short-wave 
spectrum from 1500 ke. (200 meters) to 
30,000 ke. (10 meters), there are 2,850 
10-kc. channels, (Fig, 3.) 

Another striking difference between short¬ 
wave sets and ordinary broadcast receiving 
sets, lies in the relative values of the tuning 
condensers and grit! condensers, and the 
capacities within the tubes of the set. 

By-pass condensers across resistors, and 
voltage leads, in short-wave sets, often have 
the low value of ,01-mf.; while a condenser 
in the same position in a broadcast set 
might need to he 2-mf. or more. 

At broadcast frequencies (since the ad¬ 
vent of the screen-grid tube, at least) the 
gricl-to-plate capacity has been made negli¬ 
gible. However, this capacity has not been 
entirely eliminated; so that at very high 
frequencies the effect of even the smallest 



The shorter the wavelength, the greater the 
effect of inter-turn capacities to lessen the volt¬ 
age across the coil , 
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recognized on long wares, is (comparatively) 
more efficient for short waves . 

capacity again enters. An outstanding fail¬ 
ing of the screen-grid tube at high fre¬ 
quencies is its large screen-to-plate capac¬ 
ity which causes a loss within the tube, so 
to speak, from plate to ground. 

Such interna] losses are especially evident 
in short-wave oscillators which will not 
**perk” at the very high frequencies. The 
introduction of losses necessitates increasing 
the feedback, and a point may lie reached 
where the feedback, under existing circuit 
conditions, can not be increased farther; 
then the tube refuses to oscillate. 

Losses in Five-Meter Receivers 

If the increase in frequency materially 
decreases the sensitivity of short-wave re¬ 
ceivers, one would naturally expect an ultra- 
high frequency receiver to become very in¬ 
sensitive, indeed. This has been found the 
case, by the writer and a few other experi¬ 
menters in this most interesting short-wave 
field. Sixty thousand kilocycles is a very 
high frequency, indeed, corresponding to a 
wave length of five meters. Here the tun¬ 
ing condensers must be so small that the 
tube capacities approach them in magnitude; 
in fact, half the tuning capacity, so to speak, 
is often within the tube itself. Kxagger- 
ated conditions like these, show, in a very 
striking manner, the effect of increasing the 
frequency to be received by a short-wave 
receiver. 

In Fig. 5, the essential connections for 
an ordinary short-wave receiver arc shown. 
A small eimke coil Ch is connected either 
at the point X or the point Y in the 
diagram. 

In most well-designed sets, the choke coil 
is connected at the point Y; because at this 
point it is most effective. 

Coil 1.1, connected in parallel with Cl, 
is the tuned circuit of this detector outfit. 
Coil 1.2 is the tickler winding, used to fur¬ 
nish regeneration and thus greatly increase 


y BROAD CAST-WAVE CIRCUIT 
f TUNING CAPACITY^ 75 MHF 

1 J l k ' -ik 

f 0 m — t? j tons' - —j— t* 

\ 350 MM*. 'SOMMF, SHORT-W.VE 

IIS TURNS (TRIMMER.) ° RCUrT 


Fig. 4 

On short waves, the tuning capacity should be 
very l<no; since it is the “L/C” ratio that 
governs the impressed signal voltage . 


the signal amplification as well as the selec¬ 
tivity of the tuned circuit. 

Regeneration could also he used in an 
R.F. amplifier to increase the amplification; 
but the tuning range is normally so great 
that an extra control would be necessitated. 

The very intimate relations of the tuned 
circuit to the capacities within the tube 
itself are shown in Fig. li. Evidently, the 
relative values of the tube capacities com¬ 
pared with the tuning condenser must have 
a considerable effect on the operation of 
the circuit. 

1 he size of the detector grill condenser 
GC is quite important, because the entire 
parallel arrangement of condensers is 
coupled to the tuning circuit through the 
grid eomlcnscr. Therefore, a small value of 
grid condenser is desirable at short-wave 
lengths; in fact, a .0001- or .00015-mf. value 
is normally used. (At broadcast wave 
lengths, the grid condenser is generally 
.00025-m f.) 



7 he tube capacities, input and output, as well 
as the grid-plate feedback capacity, determine 
finally the efficiency of a circuit • 


“Numerical Sensitivity” 

Another difference between an ordinary 
•hurt-wave set and a broadcast set is in 
the number of stages of radio-frequency 
amplification that are used. Perhaps the 
foremost reason why short-wave receivers 
do not use more stages of radio-frequency 



~ r • " v r * % « n. w > ft fit impoMUUU €// 

the R.F, choke, CH, is considerable. Its induc¬ 
tance need uot be high , hut its self-capacity 
must be t'cry lo 7 v. 


amplification for “numerical sensitivity,” 
(that is, to increase the product of multi¬ 
plying the figures of gain in the several 
stages) is the difficulty of operating with a 
single control all the condensers of the 
various tuned stages. The effects of dis¬ 
tributed small capacities, differences in wir¬ 
ing arrangement, etc., make it difficult to 
line up the tuned circuits of the various 
stages. In view of the fact that the ampli¬ 
fication of short waves is less, and the num¬ 
ber of stages ordinarily employed also is 
less, it is obvious that the sensitivity of 
(Continued on page 53) 


How to Figure the 
R.F. Coil Secondary 

(With Tables of Coil Constants) 

By CLIFFORD E. DENTON 

T HE procedure to be followed in de¬ 
termining the inductance to be used 
with a given condenser, to cover a 
given range of frequencies, is a 
“closed hook” to all too main radio workers. 
It is the purpose of this little article to 
shed some light on the subject; and tile 
writer, after an effort to simplify the prob¬ 
lem to the A r th degree, hopes that the ex¬ 
planation will not be found too sketchy. 
However, if this article raises any questions 
in the minds of Radio-Cra rrs readers, com¬ 
prehensive consideration of every angle will 
he found in that famous sixtv-cent text¬ 
book of the Bureau of Standards, “Cir¬ 
cular No. 71.” 

(1 lie article, “Design of Radio-Frequency 
Transformers,” by Sylvan Harris, in the 
May, 1931, issue of Radio-Craft may well 
he consulted for valuable data on the design 
of the primary of modern R.F. trans¬ 
formers.) 

It is generally known that a capacity 
and an inductance form a resonant circuit; 
that is, the combination of a coil (induct¬ 
ance) and a condenser (capacity) will tune 
to a particular frequency or wavelength, 
and, by changing the electrical value of one 
unit or the other, the wavelength to which 
the combination will tune will be changed. 
But, if the electrical value of one unit is 
increased, while that of the other is propor¬ 
tionately reduced , it is possible to maintain 
resonance at the same frequency; that is, 
keep tuned to the same station. In other 
words, we have altered only the ratio be¬ 
tween the electrical value of the coil and 
condenser—we have “changed the L/C 
ratio,” to use a common expression. But 
the “l-XC product” remains the same. 

It is customary to vary the capacity of a 
condenser, to tune in stations; consequently 
if knowing the capacity in use, we apply 
the “LxC product*' figure indicated for a 
particular wavelength (Table 1) we imme- 
dinteh learn the coil value required. AVe 
are then in a position to go ahead and de¬ 
sign this inductanee. 1 his table is extremelv 
convenient for coil calculations and for that 
matter, in capacity calculations, too. 

Calculation of Tuning Range 

The values of inductance and capacity 
employed at radio frequencies arc small, and 
generally stated in microhenries of induct¬ 
ance and microfarads of capacity, as in 
Table I. The relation between the product 
(of the inductance and the capacity) and 
the frequency is given bv the following 
formula: 

- _ 159 , ZOO 

~ r ~ lxc 

In which f is expressed in cycles, L in 
microhenries, and C in microfarads. The 
table covers the broadcast band. 

(Continued on page 5+) 
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The Whole Ohm Family 
—R, X and Z 

(Part II) 

A Simple Explanation of Reactance and Impedance 
By HAL WYMAN 


Capacitativc Reactance 
The familiar phenomenon of the charge 
and discharge of a condenser, under direct- 
current conditions, gives rise to a complex 
effect in A.t\ circuits, dust what this effect 
may lu* is readily understood by a review 
of the basic relations. A capacity differs 
from an inductance, not only in its physical 
constitution, but in the manner in which 
it is operative. 

We saw that an inductance gives a back 
K.M.F. in direct proportion to the current 
through it. A condenser is rated in farads 
according to the quantity of electricity 
which may he added to the charge by rais¬ 
ing the voltage across it by one volt; that is, 
a condenser which holds one coulomb (or 
ampere-second) of electricity for every volt 
across it has a capacity of one farad. This 
unit is so large that we employ the micro¬ 
farad in most ordinary calculations. 

While an inductance opposes any change 
in current by producing a back K.M.l*., a 
condenser opposes any change in the voltape 
across it by charging while the potential 
rises, and discharging as it falls off. That 
is, there arises a current opposing any 
voltage change. If we plot (as in Fig. t) 
the current and voltage relations in a 
capacitativc circuit, we will tind that the 
current is at a maximum when the voltage 
change is greatesi; this condition arises as 
the voltage curve crosses the /.ero line. We 
can sec that the current is leading the 
voltage by !M) degrees; exactly the opposite 
of the condition in the inductive circuit 
whose characteristic is shown in Fig. 3. 

Hy a process of mathematical reasoning, 
similar to that in the case of inductive 
reactance, wc shall find that (when, ns 
before f is the frequency in cycles, ( the 
capacity in farads, 1\ the impressed A.C. 



The formula for <i complex impedance is rep¬ 
resented by the above ftraphs: the hypothec use 
Z is the impedance. Remember that the sain 
of XL and XC is algebraic; that is r they are 
in opposite senses, and one cancels the other. 


voltage, and I the hack current which it 
causes): 

I = 2ITxf xC*E 

We therefore shall find that, while the in¬ 
ductive reactance increases with the fre¬ 
quency of alternations, the capacitativc 
reactance decreases with the frequency. 1 he 
statement of Ohm’s Law, however, takes 
the same form: 

E*IxXc; I=E/Xc;Xc=EA 

Hence: to find inductive reactance, mul¬ 
tiply the inductance in henries hy the 
frequency in cycles, times 6.283: the result 
is in ohms. 

To find capacitativc reactance, multiply 
the capacity in farads by the frequency in 
cycles, times (>.283; and divide 1.0 hy the 
product: the result is in ohms. 

(Note: since all capacities actually used 
are small fractions of a farad, this rule is 
not very convenient. It is better to use a 
capacity stated in microfarads and divide 
l,000,<xin by the final product.) 



In inductive circuits, left , dir rwrrmf is con¬ 
sidered to be behind the voltapc in phase; in 
capacitativc circuits, to be ahead of it. 


We have also noted that inductive react¬ 
ance in the circuit caused the current to lag; 
w'hcreas capacitativc reactance caused the 
current to lead. (We assume a purity of 
either inductive or capacitativc reactance 
in the circuit when wc specify a lead or lag 
of <)(> degrees; if the circuit is not purely 
inductive or capacitativc the reactance of 
the circuit as a whole is “complex*') In a 
simple scries circuit of inductance and 
capacitance, the capacitativc reactance is 
subtractive from the inductive reactance. 

For example: In a circuit having across it 
an inductance of 1.5 henries in series with 
a lO-microfarad (.0004-farad) condenser, 
what is the total reactance to 60 cycles A 
XI. = 6.28 X ({ ° X 1*5 = 565 ohms 
XC = 1.0 - 4 - 6.283 
X 60 X = 66.3 ohms 

X = XI. — X(’ = 408.7 ohms 
Had a pure resistance of 10 ohms been in 
series with the combination, this would also 
increase it; but the total impedance would 
not he exactly 508.7 ohms, but would have 
to he determined by a more complex 
formula. 


Computing the Impedance 

In a circuit containing resistance alone, 
the current and voltage are in phase; in a 
combination of resistance and reactance, the 
impedance may be determined graphically 
by the construction of a right-angled 
triangle. (You may remember that, accord¬ 
ing to a famous geometrical theorem, the 
“square on the hypotenuse of a right-angled 
triangle is equal to the sum of the squares 
on the other two sides.”) Our formula is: 

Z 2 = R 2 + X 2 

Then, as in Fig. 5, we can construct a 
triangle with R as the base, and XI. the 
altitude; and measure the hypotenuse to 
find the value of the resulting impedance. 

In the case of a capacity and a resistance, 
the triangle is constructed in a different 
manner with the altitude extended in the 
opposite direction as shown in Fig. 6. This 
leads us to a simple solution of the complex 
problem of inductance, capacitance and re¬ 
sistance in A.C. formulas. 



The series resonant circuit, unlike the parallel, 

affords no path for direct current; the 

resonant voltatic developed is limited only by 
its losses ( resistance ). 

As show'll in Fig. 7, we first lay off the 
resistance; then the inductive reactance; 
then the capacitativc reactance, l’lic altitude 
of our triangle is then found by dividing 
the distance V-U by two; and the hypotenuse 
nr impedance line may he drawn and meas¬ 
ured. 

This gives us a simple solution of tlie 
formula for finding impedance, which is; 

Z = VR 2 +0Cl-Xc)2 

Alternating currents arc amenable to 
Ohm’s law in the same sense as direct cur¬ 
rents—the fundamental relation being 1 
K/Z. It is necessary however, in considering 
complex circuits, to consider the phase rela¬ 
tions of the currents in the different branches 
before a solution may he achieved. Wc must 
therefore resort to algebraic equations or 
graphs in order to obtain solutions. 

Resonant Circuits 

Wc have shown that a series circuit com¬ 
posed of resistance and reactance has an 
impedance equal, not to their arithmetical 
sum, hut to their “vector” sum instead, 
because of complex phase relations in the 
circuit. The current through a series circuit 
is of course the same in each element; hut 
the voltage (across each element) is deter¬ 
mined by the resistance, impedance or re¬ 
actance of the individual element. It is 
therefore possible for the voltage across any¬ 
one clement to be greater than that across 
the combination. 

In series resonant circuits (hy “resonance” 
wc describe the condition in which, at some 
one given frequency, the capacitativc and 
inductive reactances are equal) we find a 
(Continued on pope 56) 
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Letters from Radio 

CRAFTSMEN 

ff € all like to hear what the other fellow has been dot tig i and 
he would like to hear what you have done . C'tn on in. 

Craftsmen! 


TING-A-LING.LING! 

If (fit or, R \i>io-Chakt: 

Mr. Spravlirrry's article in the May issue, 
on adapting the Rnriiohi '“28" to two-volt 
tubes, was well received by the writer, as 
well as hv six other readers in this city. I 
am anxiously waiting the publication of the 
next by the same author on the "25" and 
the “AR-812.” Can’t be too soon. Radjo- 
Chait rings the bell. 

Rkhxard M. MrtiiR, 

Idlh Fa mum St., La Crowe, l Vi*. 

(Mr. Spray berry, who has been working 
on these sets, has promised us another 
article, which will appear at the earliest 
moment—probably in the August issue. — 
If (tit or.) 



*^ r * Treadway's set is extremely simple, and 
somewhat mexpt'nsh r. He ran not recommend 
it for distance vr volume. 


A REDISCOVERY 

If ditor. R aiuo-Ch apt: 

^ es sir, this is a swell set. I hope von 
print it. It uses a d-volt "A" battery and 
10 volts “IV*; one variable condenser, and 
one fixed condenser (out of a Ford eoil) 
with a crystal as a detector. The tube is 
an *01 A. The tapped coil is wound on a 
tube three inches in diameter and six inches 
Jonfr; it is of No. 22 enameled wire, tapped 
every eight turns. It looks simple, hut it 
will do its work well if it is built right. 
L nlike most one-tube sets, there are no 
whistling noises; but it will sure bring in the 
distant stations. 



The original Interflex circuit of 1925; in which 
the aerial capacity is smoothly variable. 7 he 
actual receiver, however, included more audio 
amplification. 



"A- "A+"b- "B+’ 22 jV. 


The fundamental circuit of the Regenerative 
Intcrflcx. wineh old timers will remember for 
its sensitivity and quality. This receiver used 
a ' F lexicou pier" to control regeneration. 

I could not pet along without Radio-Craft 
each month. 

Edward Treadway, 

Reno, Ohio. 

(Otir correspondent is, no doubt, blessed 
with a pood location and one fairly free 
from interference; in such a spot, a simple 
set will do wonders. For comparison with 
this little set, we $how also the fundamental 
circuits of the Interflex and the Regcnera- 
tivc Interflex which found so many friends 
ainonp constructors a few years apo, — 
If (I it or). 

DOUBLE CHANGE OF FREQUENCY 

If dit nr. R aiuo-Craft: 

After lyinp in a semi- dormant state for 
a number of years, it now appears that the 
superheterodyne circuit has become quite 
popular; and 1 desire to present to you an 


WANT. HIGH I. p. low i.f. 

FOR’ONESPOT* FOR HIGH 

TUNING amplification 



The arrangement suggested by Mr. Sutton, a 

Well-known experimenter, actually follows the 
some principle as a super-converter used with 
a broadcast set. If the latter also were a super, 
Ter would Hod triple frequency-change. 

idea that occurred to me hack in the days 
before all the* manufacturers bepan to fea¬ 
ture superheterodyne receivers. 

In choosinp the intermediate frequency to 
he used in a superheterodyne circuit, it is 
desirable for maximum amplification to have 
the frequency quite low, sav about 70 kc. 
However, so low a frequency brinps about 
the undesirable “two-spot” tuninp effect; 
which pives two separate points on the os¬ 
cillator dial for every station, and causes 
hold squeals of protest to emanate from 
the loud-speaker when the “high" spot for 
one station happens to coincide with the 
(Continued on jnioe 50) 



RUDOLPH L. DUNCAN, president. RCA 
Institutes, Inc., Member, Institute of Radio 
Engineers; Member. Radio Club of America; 
Member. Veteran Wireless Operators Associ¬ 
ation; Captain. SCR, United States Army. 

A Radio 

message 

To men who are 
looking ahead! 

by R. L. DUNCAN 

O NLY a few men will read this mes¬ 
sage ... but they will be the type of 
men in whom I am personally inter¬ 
ested. For such men ... I want to open the 
door to thorough training in radio. And the 
coupon below is the first step! 

RCA Institutes, Inc., (formerly the Mar¬ 
coni Institute) was founded 22 years ago 
for one purpose. To produce graduates who 
will be of value to the radio industry. I f our 
Institute never made a penny ... but did 
succeed in lifting the standard of radio 
technicians, engineers, and merchandisers, 
we would consider our work a success! 

Naturally, we want our message to reach 
asmany men as possible. So we founded 
resident schools in four metropolitan cities. 
Then we opened our courses to men all over 
the world who cannot afford to give up their 
positions. Thousands of our students study 
at home in their spare time. With the equip¬ 
ment we furnish, they have their own radio 
laboratory right at home! You. too, can start 
your course at home any time! 

Our courses cover the entire radio field. 
We train beginners who have had no pre¬ 
vious knowledge of radio. Advanced stu¬ 
dents take our more technical courses. But 
whatever branch of radio interests you... is 
all ready for you to study. The cost is sur¬ 
prisingly low for the training you get. 

As the oldest radio school in America, we 
have given training to nearly 20,000 men. 
Many of these are now executivesand engi¬ 
neers in the largest broadcasting and manu¬ 
facturing companies. Butnoneof these 
arrived overnight. Nor will you. Your suc¬ 
cess dependson how well you train yourself 
.. . how hard you work. But we will help 
you. I personally invite you to write to 
me for our free book that gives you the 
complete story. 



nr A IXSTITITES, Ine. 


]<C.\ INSTITUTES, Inc. 

Dept. NI’-T 

7.7 Vnrick St., New York, N Y 

Gentlemen: Please send me your FREE 
book which tells about your laboratory 
method of radio instruction at home. 


Name ... 
Address. 


Occupation 










































































40 


RADIO-CRAFT 


July, 1931 


Radio-Craft’s Information Bureau 

1 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules : 

burnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 

^■Zsftrstio^s which ar^foZd T/rcPscnt the greatest genera! interest will he Published here, to the 
extent that "space'^permits. At least live weeks must elapse between the receipt of a question and the 
appearance of its answer here, 

°La only When oe^panied by 25 cents fstampsf for each separate question. 
Other inquiries should be marked ”For Publication:' to avoid misunderstanding . 




ERLA "224” SCREEN-GRID 

(124) .Mr, Joshua Colvin, Phoebus, Va, 

(<_).) What are the probable causes of 1mm or 
a burnt-out volume control, in att Krla Model 224 
A.C. Screen-Critl receiver? 

I \. ) As the circuit of this receiver indicates 
(1%. 0.124), the switch Sw.l. which is of "clil»“ 
type, connects one phonograph-pickup tip-jack to 
the chassis; and, if this is not clone, hum will 
result, when tlie volume control is set in "phono” 
position. A quick-heater tulie may cause a portion 
of the hum. Test also for the usual ojK-ns or 
shorts; and resistors or condensers of incorrect 
rating. 

A "burnt-out” volume control may not actually 
be so; but only open-circuited from friction of the 
slider cutting through the wire. l<e place incuts may 
he made in accordance with the following values; 
and voltages checked against figures given below; 

Resistors Kl, R6, R7, 70.000 ohms; 1<2, 5.600 
ohms; kd. 6.000 ohms (wire-wound volume control'; 
1<4. SO ohms: R5, US, 100,000 ohms; U9. 1.000 
ohm*: RIO. kll, 10.000 ohms; K12, O.OOU ohms: 
K13. k 14, 20 ohms, 

Condensers c l. c'2, C2. C4. are the usual timing 
capacities, shunted hv trimmers (not shown); C 5, 
CIS. 0.5 -inf. : Co. C7, C <s. 12. (T5, 0.25-mf.; C9 
CIO, .001-nit.: ('ll. ('19. 1, ml.; C14, O.l mf.; 
Cln, ('17. 2 inf.; 1 ‘ 1 M. .» tnf. 

The reproducer, with its built-in push-pull output 
transformer, plugs into the receiver chassis, as 
shown. It is important to connect the Krla ’1 ype 
l’-(«2 pick-up correctly to the chassis (R, red. to 

grid and U. black. to chassis) since, otherwise, 
there may result hum or lack of phonograph volume. 

The operating \ullages I line-potential 110 Noh^l 
arc as follows: l ilamrilt potentials. VI, V2, \ 3, 
Y4. Y5. 2.4 v.; Vo. V7. 2.5 v.; VS, 5v. Screen- 
grid to cathode. VI. \ 2, \ .C .SO v. Plate to cath¬ 
ode. VI. V2, \ 2, lo5 v.: Y4. t»5 v.; Y5. 95 v.; 

V6. Y7, 245 v.; YX, 25o v. ('.round to cathode. 

\ 1. Y2, Yd. 2 v.; \ 4, 7 v.; V5. 4.5 v.; Crid to 

li la me ut 50 V, 

Weak signals may l»e due to leakage through the 
condenser stator shielded leads; and broad tuning, 
to leakage ill the tuning condenser or its stator leads, 
Cleaning with alcohol should correct this. 


KLECTRAD A-224 S-G TUNER 

(125) Mr. Paul 1». llatmnoud, Cnr>. lud. 


((4.) In the September and I>eceiu1»er, 1950, 
issues of RaiiUi-Crakt were dcscrilied two varia¬ 
tions of the direct-coupled audio amplifier. IMcase 
advise whether the Klectrad Koftin-White " I ype 
A-224” screen-grid tuner can l«e * a*iUletl to these 
audio systems; and whether it Unnecessary to add 
one more tulie as a detector ? ( 

(’A.) The circuit^ of this ‘‘Type A-224 tuner 
is shown in Pig. 0.125, with the* wiring cro»- 
coiiueeting it to a direct-coupled audio amplifier. 
This tuning unit was designed for use in con¬ 
junction with the Klectrad l.nttiii-White 
\-245” direct-coupled audio amplifier; when it is 
connected to such ail audio system, the first tube 
in the audio amplifier functions as a detector, no 
additional tulie living needed. 

The circuit of the "A245” will l«* found in the 
"Radio Robot” article oil page 24 of this issue. 

(Continual on page 59) 
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REQUIRED BAFFLE LENGTH IN INCHES 
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/ PER SEC.) 
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—126 
VOICE 

TRUMPET _ 
CLARINET 160 

VIOLIN-192 
SOPRAHO VWCE-240 

■^ T 4hica 256 
oboe 


Ft*. 0.125. 
(Above) 

Pdectrad 7. o f t » »* - 

11 '/rife "Type T“ 2 - 4 " 
Screen - iirid I utter , 
designed to operate 
with the ‘‘Type .1- 
245** Direet-Cou pled 
Audio Amplifier, 

Fig. 0-126. 
(Left) 

This graph, re pro- 
dneetl by special pet - 
mission of the <m- 
thor, Mr. Alfred A ■ 
(iltirardi, and the Pi¬ 
ts tt Radio and lube 
is reprinted from 
the Spring, 19.(1, i.v- 
jiii' of Radio I >c- 
sign; it illustrates 
the relation of the 
battle's length to the 
cut - off frequency 
l left column of 
tig u res). 
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The Super-Converter 

(Continued from 2.‘I) 

Housed in an attractive, beautifully fin¬ 
ished, compact aII-metal cabinet, the Walker 
Super-Converter blends in harmony with tin 
most beautiful and correct furniture set¬ 
ting. The '80 tube, used to furnish plate 
voltages solely for the converter, has a 
longer life at smaller cost. None hut tin 
finest of materials are used in the converter; 
and every effort has been exercised in the 
const ruction of a truly reliable and efficient 
short-wave device. 

This is perhaps the very fust short-wave 
converter offered to short-wave enthusiasts 
in which the design parallels that of stan¬ 
dard broadcast receivers. The fan mn\ 
have confidence, because of its attractive 
cabinet appearance, on introducing to tin- 
family Walker Model t, Super-Converter. 


New Accessories 

(Continued from )mtje *2>t) 

rather an expensive item; hut it is cheaper 
to replace one of these little resistors than 
a more expensive item, such as i power 
I ransfo rincr. 

Its installation is simplicity itself. The 
two-pronged regulator plugs into a light 
line receptacle, while into its opposite end 
is plugged the power plug of the radio set. 
(C faros tat Mf<j. Colirooklyn, iY. Y. City.) 


“FOUR-PILLAR’ TUBE DESIGN 

L ATELY tube types have been appearing. 

t not singly. Imt in droves. flieir aver¬ 
age characteristics, in various makes, are 
usually very much the same; however, a 
difference of opinion has been manifested 
in the new variable-mu lubes, of which two 
type numbers are now standard. One man¬ 
ufacturer, however, lias brought out variable- 
mu tutus in both the ’^5 and the Ml. to 



Tzco of the vctv Eve ready pentodes. 


suit different receiver designs. The former 
has n plate resistance of : 100,(100 ohms and 
n amplification factor of ffOO; the latter 
lias a resistance of 400,000 ohms and an 
amplification factor of 4*20, drawing there¬ 
fore a slightly smaller plate current. In 
iddition, this line includes the new pentodes, 
both A C, and D.C. types, and the 021-volt 
tubes introduced for automotive work. 

The feature of their construction is in 
the arrangement of the supports for the 
elements of the tubes, which gives not onl\ 
ligidily, but maximum clenraiicc and low 


GEORGE W. WALKER 

SUPER-CONVERTER 


Convert Your 
Present Radio Receiver 
into a 

Short-Wave Super-Heterodyne 

+ + 

Listen to 

Foreign Programs with 
Pleasing Volume 


WALKER SUPER CONVERTER FEATURES 



Four AC. Tubes, including Screen 
CJrid and No. 180 Rectifier. All A.C. 
operated. 

TRULY SINGLE DIAL 
TUNING 

No changing of coils for the popular 
Short-Wave Hand. 

Adaptable for use with either battery 
or A.C. receivers. 

Attractive in appearance with its neat 
and compact two-toned moire finished 


metal cabinet, which measures but 7x 
7 x 12 inches long. 

The Walker Converter represents the 
result of several years of experience in 
the design of Short-Wave equipment. 
Each device tested in actual operation 
at the factory, insuring uniform effi¬ 
ciency in performance. 

COMPLETELY WIRED AND 
ASSEMBLED (Less Tubes) 


$ 65.00 



SIIOU INC 


ADA I’TER 


Efficient reception of the entire wave 
hand of 15 to 550 meters. Can he used 
with either A.C. or Battery receivers, 
or as an individual single tube receiver 
for short or long waves. Serves many 
purposes. Indestructible! Simple to 
operate—-and inexpensive. 

One of America’s Pioneer Radio Manufacturers 

THI- WORKRITE RADIO CORP. “ve'Un"' oino 


FLEXI-UNIT 

A FLEXIBLE RADIO DEVICE OF 
UNLIMITED APPLICATION 

Short-Wave Receiver, Short-Wave 
Adapter, Regular Broadcast Tuner, 
R.F. Pre-Amplifier (Booster), Radio 
“Experimental*’ Unit, Oscillator and 
Wa vet rap. USE THIS UNIT AHEAD 
OK YOUR SHORTWAVE TUNER 
AS A R.F. BOOSTER. 

Should your dealer he LIST PRICE 
unable to serve you ^ — j- g\g% 
promptly — Mail your $lv«00 
order direct to factory, including Coils 

No. *01 Adapter Plug (Battery).$2.00 

No. '27 Detector Plug (A.C. Set).... 2.50 
No. 27 R.F. Adapter Plug (A.C. 

Set; . 3.00 

Write for Free Literature — Liberal 
Discounts to Dealers and Service Men. 


Tltv ROOSEVELT 

Super-Uel erodyne 
Uses new Pentode power 
tubes in push-pull, also 
new type variable-mu 
screen grid. 9 tubes 
in all. 10 l<C. sepa¬ 
ration. wonderful 
tone anil distance. 
The most perfect ra. 
dio ever buill. 

ern 

Uses new Pentode 
power tube and vari- 
able-mu screen qrid. 
Tine tone, selectivity 
and distance. Com¬ 
plete with tubes, 

_ $49.75 

COMMONWEALTH RADIO MFG. CQ. 

843 W. Harrison St.. Cable: RADC0M. CHICAGO 




For the 
Radio Man 

ELECTRAD Resistors, Voltage Con, 
trols, Amplifiers and Sound Systems 
3re used and praised by experts 
throughout the world. The products of long 
experience—highly perfected and moderately 
priced. 

Write Dept. RC-7 for Complete 
New 36-pagc Catalog. 

175Varlck 8t- NewYork.N.YJ 

sEIECTRADs 
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Official [$3.50 P L "' t ] 

Radio Service Manual 


and Cemplet® Directory of 
all Commercial Wiring Dia* 
grams (352 pages—9 by 12") 


To Dealers and Servicemen 
vith our special introductory deal on 



RESISTORS 



Using New "K” Filament 
y 2> 1, 2 and 3 Waits, 
Cartridge and Pigtail Types 



See complete details of 
Manual on page 56 


WRITE TODAY FOR DETAILS OF 
THIS UNUSUAL LIMITED OFFER 


LYNCH MFG. CO., INC. 

1775 Broadway Dept. C New York. N. Y. 


I BEST I 

Sectional Hot ary | 

SWITCHES 


are ruggedly and accurately 
constructed to give exacting 
Service. They may be fur* 
dished with any number of 
sections with either 
non * shorting or 
shorting make con¬ 
tacts, or with break 
contacts. All cur¬ 
rent carrying parts of the Best 
Sectional Rotary Switch are 
well insulated with bakelite, 
from the shaft, mounting 
bushing, and each other. Made 
for mounting on any thickness panel and for 
switching any number of circuits desired. 

Write today for your copy of illus¬ 
trated price list and data sheet. 

Best Manufacturing Co. 
1200 Grove St., Irvington, N. J. 



Study Radio ui 

CANADA 


CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. ^ 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street • - • Toronto 


PATENTS — TRADE MARKS 

All rases submitted *Wen personal attention by 
members of the Arm. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 

Patent Law Offices 

475 OURAY BLDG., WASHINGTON, D. C. 



capacity between the electrodes. Its dis¬ 
tinctly rugged appearance marks the illus¬ 
trations of two of these “four-pillar” tubes, 
showing the assemblies. 

(Rational Carbon Co ., New York City.) 


OUTLET PLATES 

A DIO wiring, as in hotels, apartments, 
new homes, etc., requires special de¬ 
velopments, of fixtures suited to the many 
diverse circuits employed. The wall plate 
illustrated, for instance, is adapted to a 
five-channel radio distributing system with 
master amplifiers, and affords volume con¬ 
trol as well. Other models combine a 110- 
volt receptacle also. Some twenty-five types 
are available, in brushed brass or brown 
molded bakelite fare plates, ranging from 


... 

One of the numerous 
types of Carter radio 
convenience outlets for 
single and multiple 
installations. 


a simple antenna connection to the more 
complex devices. These plates are approved 
by the Underwriters Laboratories. 

(Carter Radio Co., Chicago, lit.) 



NEW RESISTOR TYPES 

R ESISTORS of the metallized type are 
now available with a filament of a new 
design, described by the manufacturer un¬ 
der the term “K,” which is stronger as well 
as more durable, and therefore capable of 
stricter tolerance requirements, as well as 



able to endure greater overload. These re¬ 
sistors are manufactured in cartridge and 
pigtail types, at wattage ratings from 0.5 
to 5. 

Ill addition, improved wire-wound resist¬ 
ors are also available in both types, to meet 
individual requirements, in all values from 
one ohm to half a megohm; cartridges also 
from 0.5 to 2.5 megohms. In the wire- 
wound, as in the metallized units, contact 



Lynch wire-wound precision resistor . 


is made permanent by the use of a molded 
metal end cap winch protects against deteri¬ 
oration and therefore noise. The wire- 
wound resistors are rated at one watt, with 
a tolerance in value of 1% plus or minus. 

(Lynch Mfy. Co ., New York City.) 


TWO-VOLT PENTODE 


W HILE the *31 type tube provided a 
power amplifier suitable for two-volt 
sets, the qualifications of the pentode as the 
power stage /xir excellence for battery op¬ 


eration made it certain that this design of 
tuhe would he forthcoming. 

The C-333 tube, which has just become 
available for set constructors as well as 
manufacturers, draws 2ti0 inilliamperes on 
the filament at 2 volts—double the current 
of the ’31. It gives, however, four times the 
output, or 050 milliwatts undistorted out¬ 
put, at 135 volts on both plate and screen. 
The plate current is given as It inilliamps, 
and the screen current at 3. The tube has 
an amplification factor of (>3; a plate re¬ 
sistance of 45,000 ohms; and a mutual con¬ 
ductance, therefore, of lt(M) micro mhos. It 
has next the plate a “suppressor grid” which 
is connected internally to the filament. 

The recommended impedance load in the 
tube’s output is 7,500 ohms; and tills value 
should be maintained fairly constant, to 
limit distortion to a minimum. The manu¬ 
facturers advise against the use of this pen¬ 
tode in series with the filaments of other 
tubes, and recommend that a proper meter 
be used to cheek its operation. 

(E. T . Cunningham, Inc., New York City) 


VOLUME CONTROL UNITS 


Carter volume control 
resistor and power 
switch combination. 

W IRE-WOUND volume controls, in the 
resistances demanded by various cir¬ 
cuits, are available, with or without included 
switches, in values from 0.5 to 20,000 ohms; 
with resistance values uniform or tapering 
at either end; and in straight resistor or 
potentiometer arrangements. The units arc 
very compact and rugged; they are fur¬ 
nished with single-hole mountings. 

(Carter Radio Co., Chicago, Illinois.) 


PORTABLE PROJECTOR AMPLIFIER 

N amplifier which is completely A.C. 
operated, yet so carefully made as to 
function perfectly in field service in con¬ 
nection with photoelectric cells in sound 





Opcradio ‘Type 408*’ portable amplifier . 
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work is illustrated here; it is designed espe¬ 
cially for use with sound-mi-film, in con¬ 
junction with cacsiiun-typc photoelectric 
cells. It takes its input energy direct from 
the I*K <*(‘11, the voltages necessary for which 
as well as for the filament of tile exciter 
lamp, are delivered by the amplifier. 

Kmphasis is placed upon the fact that 
no batteries are required or used in this 
amplifier. 

The design is such that the portable pro¬ 
jector amplifier may be mounted on the 
wall of a projection booth, between the pro¬ 
jectors; or it may he put in a convenient 
carrying ease. It measures 19 x *21 x 8 in. 
deep. 

(Opera<Uo Mfg. On.. St. ('harles, III.) 

UNDERGROUND SOLDERING 
SELF-SOLDER ING ground post lms 
been produced by an English manufac¬ 
turer, which is rather novel in this feature. 
It is a pipe with a brass point, so that it 
may be driven into the ground until only 
the end protrudes. At the upper end is a 
brass cap, to assist in hammering down the 
pipe; under this is a small cup to hold de¬ 
natured alcohol. After the pipe lias been 
driven home, the end of the ground lead 
from the set im placed in the cup, with sol¬ 
der; anti the alcohol is lighted, melting the 
solder and completing the connection. 


DUAL VOLUME CONTROL 

ANY radio receiver circuits demand 
variation of resistors simultaneously in 
two entirely isolated portions of the cir¬ 
cuit; where neither circuit has a connection 


common to the other. The dual control il¬ 
lustrated being wire-wound, will operate 
nori-hiicrophnnieaHv in circuits carrying rela¬ 
tively high current. The standard case, il¬ 
lustrated, is 1% inches in diameter, and 
two inches high, one inch being due to the 
shaft. It will accommodate a 7,500 ohm re¬ 
sistance strip. For higher values, there 
are special casings. 



The resistance wire is wound on bakelite, 
and over it ride two nickel-silver spring 
contacts; six soldering lugs are provided for 
connection to the twin potentiometers. The 
unit fastens to the panel by means of the 
usual locknut. 

The construction is of “noiseless” type, 
lubricated; and, to prevent dust particles 
causing noisy operation, is provided with a 
metal cap which fits tightly over the 
mechanism. 

(UVr/ Comimn if. Philadelphia, Penna.) 




Latest Testing Equipment 

(Continued from page 11) 



Dnrton-RogCrs Model 3” tube checker . 


shorted. Six sockets enable testing any type 
tube—and under rated filament, grid and 
plate conditions (grid-bias adjustment for 
each tube being obtained automatically). 
Three push-buttons are provided to control 
the circuits. 

( Burton-llogera Co., Bouton, Mass.). 


ANALYZER AND CHECKER 

C OMPLETENESS in servicing equipment 
is excellently illustrated by this com¬ 
bination instrument for precision testing, 
both of receivers and of their tubes sepa¬ 
rately. Eleven meter ranges are also avail¬ 
able for external tests, by means of pin¬ 
jacks. The meters are precision instru¬ 
ments; the A. (\ meter (left) having a 
double movement to permit lowest current 


consumption; and the D. C. meter being a 
1000-ohm-per-volt type. With the elaborate 
switching equipment illustrated, care has 
hern taken with the circuit arrangement so 
that it is impossible to damage it by incor¬ 
rect operation. Meter readings cover up to 
800 volts and 100 milliamps; higher scales 
may he obtained on special order. The 
equipment is housed in a black molded bakc- 
Iitt* carrying ease, which affords room for 
the necessary test leads and other acces¬ 
sories. 

( Fan Horne Tube Co., Franklin. Ohio.) 



Flcwelting Pan-Horne "Model //'* analyzer. 


NEW TUBE CHECKER 
1IIS instrument indicates the “end of 
life” or at least the stage of service, of 
all types of amplifier, power and rectifier 
tubes; tests separately the plates of *80- 
type rectifiers; and, through an ingenious 




The I. R. C. Resistor 


Replacement Guide 

now in a neiv 

Pocket Size 


So remarkable has been the growth 
in popularity of this Service Manual— 

80 constant its use by thousands of 
Servicemen, that — 

v>e are now publishing it in smaller 
and more convenient size — 

a size that can be readily slipped 
into your pocket—more convenient 
to carry and use. 

Furthermore it now has a substan¬ 
tial leatherette binder, adding to its 
appearance and durability. 

There are more pages than ever be¬ 
fore in the 1. R. C. Guide. It gives all 
the resistor data you need to know 
about any popular receiver —the 
propertypes and values to useinevery 
set placed on the market since 1926. 

Write us at once and become the 
owner of this wonderful manual. 
FREE with the purchase of If) 
I. R. C. Metallized Resistors—or it 
may be bought in its new form for 
$1.00. New sheets, mailed period¬ 
ically without charge, keep it always 
up to date. 


INTERNATIONAL RESISTANCE CO. 
Philadelphia 




RESISTORS 

All orders for Resistors referred to Jobbers 

INTERNATIONAL RESISTANCE CO. 07 

2006 Chestnut Street, Philadelphia 
Gentlemen: — (Check offer you are interested in) 

□ I enclose 11.00 for Replacement Guide. 

O Please send price list of Metallized Resistors. I wish to 
purchase assortment of ten, %hich will entitle me to 
Replacement Guide Free. 

. 




City-............ 


.State. 
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Just Out—' 

Latest Price Sheet—showing huiv 
dreds of adapters of interest to 
service men, experimenters, invert 
tors and manufacturers. 

New Analyzer Plug that locks to 
adapters. 

ADAPTERS for pickups, micro- 
phones, voice recording outfits, 
short wave sets, tone control, tube 
changes, the new 2 *volt tubes, set 
analyzers and tube checkers. 
ADAPTERS for testing new pen¬ 
tode tubes in your present analyzer 
or checker. 

SOCKETS for replacement and 
experimental work. 

SPEAKER PLUGS, multi-wire 
cables and outlets. 

Send for Price Sheet Today 

Alden Manufacturing Co. 

Operated by Alden Products Company 
715 Center Street Dept. T 
Brockton Mass. 


Na-alD 


“tt*s the contact that counts ” 


Full details about the OFFICIAL 
RADIO SERVICE MANUAL and 
the RADIO SERVICE MAN’S 
HANDYBOOK appear on page 56 of 
this issue. If you have not yet famil¬ 
iarized yourself with the contents of 
these important radio servicing hooks, 
do not fail to read the announcement 
which tells all about them. 



ALUMINUM BOX SHIELDS 

Genuine "ALCOA** stock, sllverdJp finish, 

5x9x6, $1.89—14 x 6 X 6, $3.85. 10 x 
ft x 7 Monitor sire $3.25. 5 X 5 x 5 Coll 
Slileld (like picture on right* $1.00. 

Any Sire to Order. 

G E. 110 volt Toggle Swhetie*. 19r; 3 for 
fiflr. Make ami hreok push buttons, 20c. 

Flrxlhk 'hafls for .Vuto Sets. Relays. In¬ 
sulated flexible coupling, 25c; 5 fur $1.00. 

- "BUDDY” TEST PROD 

_ Al«a>s sharp pointed, using 

b phonograph needles. 4 -ft. wires, 

b—... spade or phone tips, rolored 

F, —■■ nipples Identify each lead. 

Ns. $1.50 pair. 

“f =3IM "’e Siwlulixe In radio part? 

exdusRely —parts fund-lied for 
— ^ any kit in any magazine. 

1'lease Include l’u>tage. 


BLAN, THE RADIO MAN. Inc. 

89 Cortlandt 8t Dept. RC-731 New York, N. Y. 


4 PUBLIC ADDRESS EQUIPMENT ► 
-—...., , 


% 


? Miles Reproducer Co. ► 

1 ?6 E.22^ST. BEWtaRKClTy * 


arrangement upon which patents are pend¬ 
ing, tests for noisy tubes. It is self-biasing. 

Six sockets are provided, so that tests 
may be made at the rated filament voltages. 
Colored buttons simplify the operation of 
the tube checker. The meter incorporated 
has a 0-MI scale nnd a D’Arsonval move¬ 
ment, It is supplied with or without lid, 



Day rad “Type V* self •biasing tube checker. 


and in a professional carrying case, for 
A,C. operation at all commercial voltages 
and frequencies. 

{Radio Products Co., Dayton, Ohio.) 


SHORT-WAVE ADAPTERS 
HORT-WAYF adapters, exhibiting a 
family resemblance, since they are the 
latest children of the well-known short-wave 
designer, E. T. FleweHing, are available in 
several models. That illustrated employs 
three tubes; a ’24, a ’27 and an ’HO, since its 
power supply is self-contained. It works on 
the frequency-changing principle, feeding 
into the antenna circuit of a broadcast re¬ 
ceiver. With the three sets (each of two) 
of phtg-in coils supplied, the hand from 15 
to 18G meters is covered. It operates on 
110 volts, 00 cycles, from the light line. A 
switch gives the choice of long or short¬ 
wave reception without disconnecting the 
adapter. The size is 10x7x33/ 4 inches, and 
the weight about 12 pounds. 

A two-tube model of similar type, but 
without the rectifier, derives its plate sup¬ 
ply from the receiver, or a suitable dry bat¬ 
tery; its filament transformer may be ob¬ 
tained for 25-cycle or for 220-volt opera¬ 
tion, if needed. 


A “midget” two-tube adapter is also avail¬ 
able; it has a black molded bakelite case, 
7x5x1% inches, and uses two type *27 tubes, 
with hut one coil for each waveband, over 
the 15-180 meter range. The sole control 
required is a vernier dial. In this model, 
the panel is horizontal, and the tubes are 
mounted externally. 

(Cm* Horne Tube Co., Franklin, Ohio.) 


Service Notebooks 

{Continued from pa ye 15) 
spool, it is only necessary to unwind one 
turn of wire and then connect and sol tier 
to the terminal; leaving a little slack so 
the wire won't break again. If the break 
is at the inside terminal, it will be necessary 
to install a new R.F. transformer unless 
the end of the broken wire is long enough 
to resolder. 

The tone control used on the “96-111” 
series can easily he installed on the “Model 
95” by doing away with the “local-distance” 
switch. Cut off the wares leading from it at 
the small 20-ohm resistor which is located 
on the antenna coil; then remove the switch. 
To install the tone control, bend the lip 
on the chassis (which held the “L-D” 
switch) forward to allow the shaft to enter 
hole in lip. After entering shaft in hole, 
heml lip hack to original position and 
fasten tone control in position. Run a wire 
from the terminal on the tone control, to 
plate of first A.F. tube, and installation is 
finished. The tone control is Philco part 
No. 4037A, and is only 65 cents list price. 



Flcwclling “Model L” ( three-tube ) adapter. 


Crosley “Super Buddy Boy” 

{Continued from pa ye 21) 


lyne receiver, measuring only 15 3 / 4 x 15% 
x 9 11/Hi in. deep, is a model of efficiency 
and a notable demonstration of the possi¬ 
bilities of the newest vacuum tubes. 

For the consideration of technicians ami 
the convenience of Service Men, the follow¬ 
ing technical data are appended: 

Volume control resistor III has a value 
of 2.500 ohms: R2, 1100 ohms; It3, U12, 
It 15. l.o meg,; R4, 45 ohms; R5, 1220 ohms: 
ltd, 2150 ohms; It7, 8,000 olmiS; R8, 6,500 
ohms: R9. 8,500 ohms; It 10, 800,000 ohms; 
It 11, 60,000 ohms; It 18, 0.5-meg.; It 14, 

25,000-40,000 ohms; It 16, 2,000 ohms; Ul7, 
20,000 ohms; It 18, 10,000 ohms; It 19, 220 
ohms; It 20, renter-tapped resistor. 

Condensers Cl, C2, C3, constitute the 
tuning gang; and Cl A, C2A, C3A, their 
trimmer capacities. Condensers C4A and 


C4B are I.F. trimmers. Condensers C5, 
C7, Cl 1, 08, 05, have a capacity of 0.5- 
luf.; C6, 09, 0.1-iuf.; C8, 1 . inf.; CIO, CM, 
Cl7, .02-nif.; Cl2, .001-inf.; Cl6, .002-mf.; 
08, Cl9, 8 inf. electrolytic condensers. 

Average operating voltages follow. Fila¬ 
ment potentials: Y1-V6, 2.4 volts; Y7, 4.8 
volts. Plate potentials: Yl and Y4, 180 
volts; Y2, V5, 200 volts; Y3, 33 volts; Y6, 
280 volts; Y7, 300 volts (each plate). 
Screen-grid potentials: Yl, V4, 50 volts; 
V2, V5, 7 volts; V3, 90 volts; V6, 280 volts. 
Control-grid potentials: VI, V4, 2 volts; 
V2, 7 volts; Y5, 9 volts; V6, 20 volts. Plate 
and grid potentials are measured w’ith a 
meter of 600 ohms per volt, or higher re¬ 
sistance; with reproducer connected, vol¬ 
ume control full on, and line-potential of 
117% volts. 
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Operating Notes 

{('initialled from fnitfe It) 
was beinjr received. To provide for this, 
a S.F.S.T. .switch was mounted on the cabi¬ 
net front, in series with one leg of the 
lOO-ohm shunt, and marked "Local-Dis¬ 
tance," An even better stunt, though more 
dittieiiit, is to mount a variable resistor 
(about 10, MOO ohms) on the cabinet front, 
and connect it across tin* two lugs on the 
terminal strip. When the full resistance is 
used, it will have no effect on the circuit 
hut, as the resistance is varied, it will he 
found that best results with various stations 
are obtained at different settings. Opera¬ 
tion with this method is more efficient than 
the first, but less simple. 

Adjusting Compensating Condensers 

The new IMiilco “Model III" super pres¬ 
ents a formidable appearance when it comes 
in for realignment. It has nine adjustments: 
these for the first l.F. primary and second¬ 
ary are made from beneath the chassis, 
the rest from above. This set uses an inter¬ 
mediate frequency of 175 kc.; first adjust 
the l.F. stages at this frequency (in order 
B, ‘2, 1), and then adjust the high-frequency 
condenser at 1,400 kc. when the dial reads 
in conformity with this frequency. The 
low-frequency is then adjusted at (iOO kc. 
The two antenna compensators may be ad¬ 
justed before or after this procedure; at 
about 1400 kc. for maximum reception. All 
adjustments arc made for maximum re¬ 
sponse with an accurately-calibrated oscil¬ 
lator. Do not forget the detector com¬ 
pensator. (See Data Sheet 45, page 1*2.) 

“That elusive bum" was recently en¬ 
countered on a Majestic “00" chassis; the 
hum was apparent off the station, Imt at 
resonance it was very loud. This condi¬ 
tion was caused by an open filter condenser 
in the pack; limn on resonance may he 
caused by mv condenser after the choke. 

\ cause of intermittent and noisy re¬ 
caption on Kennedy “Model 5*2<j" has been 
found in a faulty compensating condenser; 
then* are two of these. In order to adjust 
them, the shields must be taken off the 
.screen-grid tubes. The adjusting screws 
look like simple mounting screws; they are 
Inca led on t hr condenser housing between 
the first anil second **2Fs, and between the 
I bird '*21 and ’*27. When the insulation 
cracks, it is usually necessary to replace 
these. 

flic ltadiola “44" and "4b" include a 
“local - distance" S.P.D.T. switch which 
grounds the antenna loading coil through a 
-MIMr2:{-mf. condenser when at local setting. 
When a complaint of feeble reception on 
tie “local" position is received, it may usu- 
a!l> be corrected in the following manner. 

IVuiove the chassis; tin* compensating con¬ 
denser adjustments are located in the front. 
They are plain flat-head screws, flush with 
the chassis. Align the set with the switch 
in “local" position. It may be that replace¬ 
ment of the .0002.*Tnif. condenser \ s neces¬ 
sary: if this opens, or alters its capacity, 
the receiver will not be properly grounded. 

On the Urunswick “S-Bl" phonograph 
combination, intermittent action may be 
caused by the (U-nif. tubular condenser, one 
terminal of which is soldered to one of the 
bigs of the radio-transfer switch. 



\«w Ready 

The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 

by 

John F. Rider 


Endorsed by the 
Radio Service Managers* _ 

Association of New York Ciry^ 
and Philadelphia 


Complete with the FREE Question 
and Answer service. 

This volume is the most extraordinary 1xx>k 
ever prepared for the radio service man! It 
represents the data compiled during the past 
11 years and nothing ever published for use 
by the Radio Service Man is as complete and 
as comprehensive as this work by John F. Rider, 

More than 950 pages! 

More than 1500 diagrams! 

Whatever your problems in connection with 
radio service work, the 1931 Trouble Shooter’s 
Manual will supply you with the vital data con¬ 
cerning the circuit, the socket layout, the set 
analyzer voltage data, the color code, the in¬ 
ternal connections of enclosed units, chassis 
structure, peculiarities in the radio receiver. 

Jf y° u have any special problems John F. Ruler trill be alad to furnish you whatever 
additional data you may require. If you purchase the manual vour questions will be 
answered free. 

for the first time since the existence of the radio service industry, ONE liook contains 
ALL valuable data. We want you to understand that John F. Rider spent nineteen (19) 
months compiling this liook. In it you will find the WHOLE line of receivers manufactured 
by the iHipular American and Canadian receiver manufacturers. 

COMPLETE—COMPREHENSIVE—UP-TO-DATE—it covers the entire radio and public 
address field. 

The Itook is divided into eleven (11) sections. 

Sit I ion I. A nun lorn Radio Senlie mid Trouble Shooting Course. 

Section 1!.- An explanation of the principles aini application of Set Analyzers. 

Section 3—Vacuum Tubo Dal a and Tables. 

Seclliin A. -Wiring diagram* of Abl. impulur commercial receivers manufactured since 1920. 

Section —Wiring diagram* of public address and |K>uer amplifier:*. Inclusive of I he products of th* most 
fanout" manufacturers. 

Sectloii Wirbik' diagram* <*t Al.l. popular eliminators and ihavct packs. 

Section 7.—Wiring diagram*, of ALL |Mij>ular short wave receiver* and adaptors. 

Section S.—Wiring diagrams of ALL iioptilar kit receivers, old and npw. 

Section 9.—Wiring diagram" of the popular Set Analyzer*, old and new. 

Section in.- -Wiring diagram* of midgci receivers. 

Section 11. — Peculiaril les in radio m-rlvei*. a seel ion which >nu can remove from the book, bind 
>cnamely and tarry wiili you. This Motion 1" a dl*tim-t Innovation In radio service 
literature It will tell >mi of any sjiecial feature* which yon mud know of when testing 
the receiver. Every commercial receiver in tlm 1931 Trouble Shooter's, Manual by Rider 
I" mentioned in this section. 

Nn matter what other ltooks you may have. YOL* NEED THE 1931 TROUBLE 
SHOOTER’S MANUAL localise it includes many diagrams atul detail* which have NEVER 
BEFORE appeared elsewhere. . . . This book contains many diagrams which are not available 
front any other source. . . . Remember that one diagram with color code may save yon enough 
time and enable you to complete a successful repair in such fashion that it will repay yon for 
the entire cost of this book. . . . Mot o!f the press! 

The free question and answer service personally conducted by John I\ Rider will be worth 
a lot of money to you. ... It is FREE vvith the 1931 Trouhle Shooter * Manual. 

The laiok is loose leaf, l>eaiitifully bound. The pages are XS x 11 inches. The drawings 
are large and easy to read. ALL of the vital data is shown upon the same page. Electrical 
constants are funnelled . . . No expense was spared to compile thi* ln*ok. IT WE1C11S 
0 POUNDS. . . . Every man who is doing service work should have this book! 

SOLD WITH \ MONEY BACK OUAKANTEE. IF YOU DON’T LIKE IT SEND 
IT BACK AND YoUK .MONEY Wild. BE REFUNDED. WE ARE CKRTUN Til VI' 
YOU WILL BE MORE THAN PLEASED. 

We are iti a fKisition to supply individual diagrams of receiver* and to answer questions 
for service men. Write to us. 

PRICE $5.00 Postpaid. We will send the book C.O.l). 

RADIO TREATISE CO., INC. 

1440 Broadway .... New York City 


soft A lit ml tiuni Prcgrnnvcd Blank Her* 
ords for Instantaneous Home Recording. 
Double 1 need 

(live 
■\ ultimo 
Brilliancy 
Durability 
Lint Prices 
fi inch $0.ol» 
8 inch 0 7a 
_ 10 inch 1 00 

Also Mic rnphotlc*—Double and Single 
Button Transformers. .Mounts (*ibh. 
Pings, < l< \r\v- .11* Pit go l'ittdlug just out 

IMVKKSAI. MICROPHONE CO.. Ltd 
Inglewood Dent K.C California 



F - It . I] . K 
VOLUME CONTROL 
on OK 

Compiled Ry Engineering Staff of 

cl 4ROS» T 

TTere Is ;i real helpful bulletin fur Service Men 
Dealers, ftudlntrh Ians ami Experimenter* n is sent 
ib.uliilelv FREE upon rentier. rLAROST.vT'S many 
year** experieme inaniifaeturiug Volume Controls anil 
other variable re*I*tor* ha* made It |m>*s lt»le to prepare 
Thb very u*cful ami lustrilM Ive booklet. It J.* essential 
that all radio and sound coni potent men have a copy — 
write today and mention It A DlO-t Tt.vKT, 

CI.AROSTAT MFC,. CO.. Inc. 

285 North 6th St. Brooklyn, N. Y. 
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SKINDERVIKEN 



The Most Sensitive Microphone Button 

(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 


You can easily make a highly sensitive detecto- 
phone by using a Skinderviken Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment, j 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone arc given in our 12-page 
booklet. 

These wonderful little SKINDERVIKEN micro¬ 
phone buttons may be used for hundreds of uses, 
such as: 


RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 

DETECTOPHONE TELEPHONE AMPLIFIER 

STETHOSCOPE LOUD SPEAKER AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFIT, ETC. 


95C EACH Two for $1.75 

12-PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams tor innumerable 
uses, furnished with each unit. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IK CASH 
for every new use developed for this unit 
and accepted and published by us. 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 


PRESS GUILD, Inc.. 

16 Murray St. New York, N. Y. 

Please mall me at once as many of the following Items 
as I hare indicated. 

_Sklndetrlken Transmitter Units at 95c. for 1; $1.75 

for 2: $2.50 for 3: $3.20 for 4. 

When delivered I will pay the postman the cost of the 
items specified plus postage. 



Name 


Address . 

City. 8 *t#. 


PATENTS 


Write for Free Guide Book. 
"HOW TO OBTAIN A 
PATENT" and Record of 
Invention Blank. Send model or sketch and descrip* 
lion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and ELEC¬ 
TRICAL Cases a Specialty, prompt Efficient Scrincc. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR 0. EVANS * CO.. 923 - 9th. Washington, D. C. 


No Wind 



SOMETHING DIFFERENT 

Mystery Cigar Lighter 

Make Big Money 

Showing this Scientific Marcel to Men. 
New Principle of Ignition. What Makes 
It Light? No Flint or Friction. Ail 
Guaranteed. Sample with Sales Plan, 25c. 
Sample Gold. Silver or Chromium Plated, 
$1.00. Agents, Write for Proposition. 

NEW METHOD MFG. CO. 

Desk 8F- New Method Bldg., Bradford, Pa. 



Construction of the Radio Robot 

(Continued from paye 2<>) 


Two Durham 10,000-ohm “metallized*’ re¬ 
sistors, K5, It 10; 

Two Durham 1-mep. (1-watt) “metallized** 
resistors, ltfi, H7; 

One Kleetrad 10,000-ohin Type B-100 re¬ 
sistor, It 11; 

One Klectrad 21,000-ohm “Type 250** volt- 
ape divider. It 12; 

One Klectrad 750-ohm “Type B 7.5*’ wire¬ 
wound “Trnvolt** resistor. It Id; 

One Klectrad 50-ohm “Type V” resistor. 
It 14; 

Four Polymet 1-mf. ‘Type A” by-pass con¬ 
densers, Cl, C2, Cl, C5; 

One Polymet .01-mf. mica-dielectric fixed 
condenser, Cd; 

Two Polymet 4-mf. “Type C*’ filter con¬ 
densers, CO, C7; 

One Polymet 2-mf. “Type C** filter con¬ 
denser, C8; 

Two UY sockets, for VI, V2; 

Four KX sockets, for Yd, V4, Y5, V6; 

One A ret urns “Tvpe 12V* screen-prid tube, 
VI; 

One Arcturns “Type 127** tube, V2; 

Two A returns “Tvpe 150*’ power tubes, V3, 
V4; 

Two Arcturns “Type 181** half-wave rec¬ 
tifiers, Y5, Yfi; 


HPR. * HEAVY-DUTY RELAY 


TO A HEAVY- 
A DUTY 




^Elgl 

_ MTT. 


-s'U 

6V. BATT. 


HW - 

pivot; contacts 
UNIT RC 


Fig. 6 

When the three toothed wheels hare been pulled 
around, then only does the relay operate. 



the left arm, or the whole figure. Three more 
reverse the directions of motion. 

Two Anicrtraii dO by. “Type 854*’ filter 
chokes, Chi, Ch2; 

One A inert rail “Type PF-250A” power 
transformer, PT; 

One A inert ran “Type II-4(>48*’ power trans¬ 
former, PF; 

Two l*niversa I two-button microphones, Ml, 
M2; 

Four binding posts, 1, 2, 3, 4; 

One contml-prid clip for Yl; 

One ahuninniii chassis (size optional). 

(hi A uyust It aiho-Cra pr, Mr. Chin wilt 
explain I iy Id-ray and phonograph record 
control of the robot , with other details of 
operation.) 


Choosing Replacement Resistors 

(Continued from pope 17) 


If we reduce this to plain figures, for 
the ease given above, we shall find that at 
a screen-grid voltage of 90 and a normal 
effective impedance load of 100,000 ohms, 
the gain is equal to 

400 x 100,000 

_ __ = 80 

400,000 -f 100,000 

whereas, when the screen-prid voltage is re¬ 
duced to 50, the pain is only 
800 x 100,IKK) 

- - , — fil.fi 

1 , 200,000 _ 1 _ 100,000 

The above shows how seriously the pain 
per stape (i.e., sensitivity) has been af¬ 
fected through the use of a poor quality 
resistor. 

Many kinds of trouble may appear when 
cheap replacement resistors are used, hut, 
repardless of the exact way in which the 
trouble manifests itself, it is sure to con¬ 
stitute a direct refleetion on the ability 
and skill of the Service Man. 

When a radio set has just been repaired, 


the owner cannot be blamed for losinp con¬ 
fidence, if it promptly develops new troubles 
or stops workinp altopether. The natural 
inference is that the Service Man did not 
understand his work, or that he performed 
an inferior repair job. It poes without say- 
inp that no radio man wants to risk the 
loss of his pood reputation in this or any 
other such way. 

The Service Man, however, invariably has 
many other thinps to worry about, besides 
rippinp up meters to test every resistor that 
he uses. How then, can he he reasonably 
certain that lie is usinp the specified X'ahtes? 

The answer to this important question 
should serve as a guide to every reputable 
radio Service Man. AH uncertainty can be 
eliminated by the use of standard , advertised 
and yuaranteed resistors. Even if such re¬ 
sistors cost a little more at first, they are 
cheaper in the lonp run; since they pive 
perfect performance and thus establish cus¬ 
tomer confidence and build up a lasting busi¬ 
ness for the Service Man. 
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The Latest Small Sets 

(Continued from fnuje 21) 


AN ATTRACTIVE MIDGET 
UK “Vitatunc” Mitlgrt radio set fea¬ 
tures a ’‘full-vision” type timing scale, 
graduated from 0 to 100. A •‘l-aiiip. auto¬ 
motive-type fuse is the protective device in 
the power input circuit; this fuse clips into 
one of two positions, thus adjusting the input 
connections for high or low line voltage. 

Three type ’21 tubes arc used in the It.F. 
circuit; their amplified output is fed into 
a type ’27 power detector, the output of 
which feeds a type ’1*5 power tube. In the 
plate circuit of the last is connected, from 
plate to chassis, the tone control, consisting 
of a 10,000-ohm variable resistor in series 
with an 0.5-tuf. fixed condenser. An '80 
completes the tube kit. 

Volume is controlled by the simple pro¬ 
cess of shunting a 1,000-ohm variable re¬ 
sistor across the first H.F. transformer’s 
primary. The volume control in this re¬ 
ceiver is combined with the off-on switch. 
The dynamic reproducer used in the “Vita- 
tone” receiver has a 2,500-ohm field; which 
connects in the “II-}-” power lead as one of 
the two filter chokes. 

The instruction sheet which this manu¬ 
facturer furnishes to the set owner contains 
a piece of advice which, though not pro¬ 
found, is at least uncommon in this form. 
It reads; “In all eases, do not attempt to 
repair the set yourself. Call a competent 



Chassis of the ‘‘Model 54“ I'itatonr. 


A switch-operated tone control connects 
a .02-mf. fixed condenser across the pri¬ 
mary of the output audio transformer. Vol¬ 
ume is controlled by varying the potential 
on the cathodes of the two ’51’s used as am¬ 
plifiers; the circuit includes, between cath¬ 
odes and chassis, a 10,500-olnu variable re¬ 
sistin’ and a 2.'10-ohm fixed resistor. The 
detector is resistance-capacity coupled to 
the pentode. The reproducer’s field coil is 
connected in the “II—” lead. 



Exterior of the “Model 90“ Clarion. 


Automatic volume control, added to the 
circuit used in the “80” Series Clarion re¬ 
ceivers (and the circuit modified accord¬ 
ingly) produces substantially the connec¬ 
tions that constitute the “00” Series Clarion 
receivers; as shown in the Data Sheet (So. 
b») previously referred to. The autmuatie- 
volume-control tube is a screen-grid *2V. 
The tone control in this model is smoothly 
adjustable. 

( / rousformrr (’orfun'otitm of .dwerico, 
Chicnt/o, III.) 



Service Man; otherwise your guarantee will 
lie nullified and void.” It is accompanied 
by the circuit diagram and operating 
voltages, (7m next-OHI Corp., Chico r/n, III.) 


NEW SUPERHETERODYNES 
OClt superheterodyne receivers have 
been introduced under the Clarion ban¬ 
ner: “Model 80” 7-tube, mantel-type; 
“Model 81” 7-tube console; “Model <>0” 8- 
tube mantel-type; and “Model 01” 8-tube 
console. Their two outstanding circuit dif¬ 
ferences are described below: at the same 
time, attention is called to a Data Sheet, 
covering the Clarion “00” series, in this 
issue. 

Six tubes are used in the fundamental 
“80 series superheterodyne circuit. “Vari- 
ahle-inn” and “pentode”—the latest words in 
tubes—are found in both the “Model 80” 
and tlie ”81 receivers; three of the former, 
of ’51 type, being used as first R.F„ first 
detector, and first I.F., positions, and the 
latter as a power output tube. A screen- 
grid type ’24 is used as the second detector; 
and a type ’27 functions as the oscillator. 
The rectifier is an ’80, 


A RADIO PHONOGRAPH 
X tlie combination illustrated here, a 
French manufacturer has found what is 
very nearly ultimate simplicity. The re¬ 
ceiver is of the regenerative type still ven 
common in Europe, with two stages of audio 
following; the latter are used with the 
phonograph pickup. While the arrangement 
is not especially attractive, compared with 
the elaborate consoles used here, it is quite 
inexpensive. An external loud speaker is re¬ 
quired. 




STENODE 

TUBES 


Until the American Tube Manufac¬ 
turers licensed by the Stenode Cor¬ 
poration of America are in sufficient 
production, we can supply the 
rapidly growing demand of labora¬ 
tories and serious investigators for; 

QUARTZ CRYSTALS 

5uit*b/y Mounted in Tube Form 
To Fit Standard Tube Sockets 

These crystals are all approved by 
our own laboratory after actual tests 
in a standard Stenode developed 
under the patents of Dr. James A. 
Robinson, M.B.E., D.Sc., Ph.D., 
M.I.E.E,, F. Inst. P., and former 
Chief of Wireless Research, British 
Royal Air Force, by the engineers 
of the Stenode Corporation of 
America, 

All crystals are ground to respond 
to a frequency of 175 kilocycles, 
which is the frequency accepted as 
standard in all modern superhetero¬ 
dynes, and are mounted in vacuum 
tube form. 

STENODE /Standard UX\ Pric© 
TUBES X Sack*! Bom ' $15 


"If it isn’t a STENODE 
it isn't a modern receiver." 


STENODE 

CORP. OF AMERICA 

(Formerly American Radiostat Corp.) 

Hempstead Gardens, L. I., N. Y. 


STENODE CORP. OF AMERICA 
Hempstead Gardens. L. I., N. V. 

Enclosed find □ Personal Check, □ P. O. or 
□ Express Money Order for which please for¬ 
ward me, ..Stenode Tubes. 

(slate number) 

Name... 

Street. 

City.State. 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 


A nyone who can read and white can study 

Chemistry through nur simply prepared course Jiou 
don't need a high«r education. » B1 * S"”? 

any previous exi*rlem* or preparation. themUtn? 1* 

1 iwrder to understand than electricity or radio. Just plain 
sense and ordinary observalion powers. 


We Can Teach You At Home 

Our faculty know* Ju.l bo* to moW >"u I |* l i. 1 , r 5 £ n, i“J 
laboratory worker. THE HEAD Ok OL II 8TAF* lo 
HR. T. O'CONOR 8LOANK. scientist, engineer and author 
of wide repute. He has had more ita# «»> 
teaching experience. Our course fits you for an imruedts e 
poslthm In a chemical laboratory, and you do not hare 
to gite up what you are doing now to lean) U. H uri ”* 
exenlngi and week-ends you can work at home on the 
fascinating experiments and the delightfully simple but 
comprehensive lessons. 


Laboratory Outfit Free 

THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as pan of your Course, without extra 
charge, makes yon the owner of a laboratory, containing 
all the materials and instruments used by a full-fledged 
chemist. This working kit. which is shipped lo you at 
the outset of the course, becomes your permanent property. 
It is a sturdy tilted wooden cabinet containing o'er 100 
pieces of laboratory apparatus and chemical supplies. 


Big Money in Chemistry 

CHEMISTS ARE WELL PAID MEN. Not only will 
our training help you to get a better job, but a 
while start on a new level. You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical dlsco\ery. 

Every day Ihe newspapers and magazines are full of new 
Hems reporting new chemical discoveries—in mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli¬ 
ances, in paper-making, rubber, steel, iron, dyestuffs, tex¬ 
tiles. In fact in every well known industry—ai»d behind 
each of these discoveries stands a weil-tralned chemist 
who knew how io take advantage of opportunity! 


No Exaggerated Claims 


Making Money in Radio 
Servicing 

(Con tin nett from page 15) 

l ’sc your own ideas, coupled with those 
of others. To amplify this statement, 1 eitr 
one instance where 1 used another fellow’s 
idea Imt did the job differently; I refer 
to using the new 2-volt tubes in the “Kadiola 
28.” 1 made two adapters, one containing 

a 750-ohm resistor and one with a 1-ohm 
resistor; this saved opening up the cata¬ 
comb. All changes were made externally; 
thus saving a great deal of time and labor. 

Don’t tell your customer, “It can’t be 
done:” because it von tie done and. if you 
don’t do it, some other enterprising Service 
Man will do it and you will lose both the 
business and the good will. 

1 hope these few* lines will impress you 
with the fact that our job is to sell service; 
and real service pays. 

(Mr. Smith closed his letter with a gen¬ 
erous offer to assist any Service Man with 
advice on these jobs. However, all these 
subjects have been the themes of articles 
in recent issues of Uamo-Craft. Tone con¬ 
trols, for instance, were discussed in the 
January and February issues of this year; 
operating battery sets from the l).t\ line 
in the October, 1900, issue; power grid-leak 
detection and conversion of old Hadinlns 
for 2-volt tubes in the May, 1981, issue; 
and there have been repeated articles on 
frequency-changing, short-wave converters. 
The Service Man should consult all sources 
of published information before writing for 
advice; and when w riting to a fellow* Service 
Man, or an author, for persona) advice on 
a specific problem which is not covered, he 
should enclose, not a stamp hut a stamped 
and self-addressed envelope of good size 
and quality .— Sendee Editor .) 


The Open Forum 

(Continued from fiage lfi) 

selling his product, not in keeping it sold. 
'I’he manufacturer advertises his product 
and creates the demand—the Service Man 
comes along and says: “Keep your old set 
and let me make it like new'.’’ The salcs- 


TIIE INSTITUTE POES NOT CLAIM that every chemist 
maker millions, nor do we guarantee that you will Imme¬ 
diately gel a Job (laying $10,000 a year. Hut many 
hate done It and there is no reason why you can not do 
H ton. Often enough you read or hear about men who 
liave found the highest recognition, from small, inconspicu¬ 
ous beginnings, and you wonder how they got the '’lucky 
break.“ Why, )im wonder yearningly, couldn't you be 
such a “lucky" fellow? Yiu ean be—but you liaie to 
meet luck half way. 


Get Started Today! 

IF YOU WOULD LIKE TO KNOW MORE AHOUT 
CHEMISTRY, and If you are sincere in your desire to 
get out of the tread-mill of Job anxiety and wage de¬ 
pendence. if you liaie ambition enough to want to become 
a chemist, and perhaps a famous one some day. you will 
not wait until tomorrow to find out how to go about It. 
MAIL the coupon below today. There la no charge and 
no further obligation. You will be simply asking us to 
write you about something that you want to know. 


r - 

I Chemical Institute of New York. Inc. 

I Dept. RC-731 

K 19 Park Place. New York. N. Y. 

J Please send me at owe. without any ohllgatlr,) on 
| my part, your Free I took "Optiortunllie* for Cliem- 

I lsts," and full particulars al»oul the Experimental 
Equipment given to eTery student. 


I 

| NAME 


1 CITY 

I_ 


STATE, 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

.1 


man: “Throw it away or trade it in for 
a new up-to-date one.” I don’t pretend to 
know’ the solution to tiiis situation hut I 
have an idea which might be of help. 

I think a customer's radio should give 
him the best of service which the type 
owned is capable of, until the time comes 
when the customer wants to buy a new 
one; as there is no one who docs not want 
to take advantage of the improvements and 
refinements that come with progress. This 
cannot he done without manufacturers’ co¬ 
operation, The salesman should thoroughly 
demonstrate his machine and acquaint the 
prospective ow’ncr wdiat to expect from his 
set, and what it will not do. It is not a 
Service Man’s job to go out and explain the 
phenomena of fading, and w’liy they can’t 
get the old home town every night, etc. 

It is my policy never to advise a customer 
to spend more than one third of what the 
set would bring at market prices in order 
to repair it. This I think is fair to the 
customer, the salesman, and the manu¬ 
facturer. It is very hard to procure service 


notes and other technical information from 
manufacturers whose sets you do not bandit'; 

] can’t understand why, if you are capable 
of servicing several other standard makes. 

I am a dealer's Service Man, and my house 
repairs all makes of radios. 1 think the 
«vil of supplying would-he Service Men 
with notes is more than offset by depriving 
the deserving ones of them (that, 1 be¬ 
lieve is the general excuse). 

In closing, 1 would like to say that 1 
get more real information from your maga¬ 
zine (and other publications 1 subscribe to) 
in one month than I do from the manufac¬ 
turers themselves in several months; and it 
is at my own expense too. Think this over, 
fellows. 

Following are a couple of “Hints to 
Manufacturers.** 1 *nt some kind of hacks 
to cabinets; the lack of this has been com¬ 
mented on numbers of times by customers. 
1 think all service note's should he drawn 
with condensers, chokes, resistors, and etc., 
indicated as to value and not by color 
scheme (as some are doing for resistors); 
as this makes it harder to substitute wdien 
defective part is not readily procurable. 

I am making a list of common ailments 
of sets which we handle, that may Ik* of 
use to some other Service Man. Wishing 
you continued success 1 am. 

Very truly yours, 

Atlanta, Georgia. 

(TFc shall he very glad to hear a (join 
from our correspondent, who made the over - 
sight of omit tin if to si if it his name before 
closing the letter .—Editor.) 


LICENSES FOR SERVICE MEN 
Edito r , R a mo-C r a ft : 

I see by the papers, and some of the 
magazines, that some states are considering 
measures to compel any man wishing to 
do radio work to pass an examination as 
to his qualifications. This certainly would 
he a very great boost for the professional 
Service Man; as tlit- radio field would he 
cleared of a great number of those over¬ 
night radio mechanics. Any lamest, thinking 
radio man who has spent his time and 
money and burned the midnight oil in 
studying the advanced science of modern 
radio, and to keep abreast of the new’ de¬ 
velopments, will certainly welcome such a 
measure and clasp the hand of the man 
putting it over. Any good electrician in any 
of our cities must pass an examination 
before being eligible to do any work in 
Ills profession, anti he is reimbursed with 
at least $1 an hour for his services. Why 
shorn! not the Radio Service Man have the 
same privilege, both as to the examination 
and the reimbursement? 

Any radio man worthy of the name will 
undoubtedly pass the examination; of course 
it will he the acid test to a great many 
who think they are Service Men. Only the 
best will survive, Imt those remaining will 
he only more proud of the place they fill 
in today’s industrial world. After sueli a 
measure is put through, the organizing of 
radio servicing as a profession will he the 
follow-up to make the field clean. I hope 
that printing these few’ lines will help to 
foster the proposition. 

Michael J. Reeff, 
Alton , Iowa. 


















July, 193J 


RADIO-CRAFT 


49 




An Oscillator for Modem Servicing 

(Catt tilt uni front /« hjv 11) 


l*X tube adopters, serve to attach the 
output meter to the two plate leads of a 
push-pull amplifier output or to the plate 
lead of a single output tube and the set's 
chassis. 

First turn the radio set “off/' Then re¬ 
move the set power tube or tubes: place 
these in the adapters; and put tubes and 
adapters back in the sockets. The other 
ends of the leads should then be connected 
to the terminals provided for them on the 
output meter; of these, there are three: 
a common terminal and two others marked 
"1" and “*2." Terminal “*2" has in series 
with it a fixed blocking condenser to pre¬ 
vent the passage of D.C., but allow the set's 
A.C*. output to pass through. 

The common terminal and terminal “*2" 
should lx* used for all sets; but terminal 
“1" and the common terminal may be con¬ 
nected across a voice coil when so de¬ 
sired. The switch on the output meter 
should then be thrown to the “output** posi¬ 
tion, and the attenuator control knob to the 
full counter-clockwise position. Then turn 
the set “on," and place the oscillator in 
operation. 



Circuit of the output meter, shelving the use 
of the rectifier to measure alternating cur¬ 
rent, U’ith uniform accuracy to 5000 cycles. 


The oscillator is now supplying a signal, 
which is received and detected by the radio. 
As soon as the radio tubes warm up, the* 
signal will be indicated by a reading on the 
output meter's scale. It will he necessary 
to tune the radio and the oscillator to the 
desired signal; and also to adjust the 
attenuator control on the output meter until 
the scale reading is properly indicated at 
a convenient point on the arbitrary scale. 

The output from the oscillator may be 
varied by means of the variable resistor 1U 
in the diagram, and the attenuator on the 
output meter may be varied also; thus, a 
wide range of outputs can be covered. In 
this way, the necessary aligning adjustments 
can be made, on both broadcast and inter¬ 
mediate amplifiers, the maximum scale read¬ 
ing on the output meter indicating the con¬ 
dition of resonance. 

Measuring Pentode’s Output 

The pentode output tube is now becom¬ 
ing very popular, and manufacturers are 
beginning to incorporate this type of tube 
in their receivers. As this tidx* has five 
prongs, it will Ik* necessary to use a five- 
hole adapter on the output meter leads for 
making connection. As an alternative, the 
output meter's leads may he connected di¬ 


rectly across the voice coil of a dynamic 
loud speaker; tin* output meter is so ar¬ 
ranged that it will not materially affect the* 
impedance of the voice coil. This instru¬ 
ment will also be found useful, when ad¬ 
justing for minimum hum level in A.C. re¬ 
nd vers. 

It will be noted that the modulation of 
the oscillator signal is fully HMH/J, when 
using the A.C'. lighting line; it is also 
nearly l(KF/£ when employing grid-leak 
modulation. This is a distinct advantage 
when making tests on receivers which use 
power detection. For, if a strong unmodu¬ 
lated signal is applied to the input of a 
power detector, it is possible to overload 
the detector without obtaining any loud¬ 
speaker output. Then, too, if the H.F. 
energy is only slightly modulated, in some 
sets this may result in two apparent reso¬ 
nance peaks; and the set appears to be 
broadly tuned. Therefore, it is necessary 
that the oscillator signal be modulated as 
near to UM) r / ( as possible. 

To use the output meter for measuring 
resistances, simply throw the switch to the 
“Ohms" position, and connect the proper 
leads provided with the instrument to the 
*2*2 y 2 -volt terminals on the oscillator panel. 
With the test leads shorted, set the “zero 
ohm" adjuster till the meter reads zero; 
then the meter will indicate tlie values of 
resistors, placed between the two set ter¬ 
minals. 

Although fundamentally simple in de¬ 
sign and operation, this instrument can be 
used for all oscillator tests outlined in the 
various manufacturers' service manuals. It 
offers servicing possibilities heretofore 
available only with highly-complicated and 
expensive apparatus. 


Hints for Manufacturers 

(Continued from putje 17) 

people who are very hard of hearing. In 
this manner, also, radio listeners, who enjoy 
late programs, may listen without disturb¬ 
ing persons who are asleep or who may 
want to enjoy different programs. I am 
employed in a radio store where quite a few* 
inquiries have been made on this suggestion. 

CllARl.KS VlTAXZA, 

3<)0(» . t fhtnfir Ave., .1 floutic City, A\ J. 

(This is the experience, evidently, of many 
dealers and Service Men. Some have made 
additional money restoring the jack which 
was once found in every audio stage. 

— Editor) 


Wanted, Hinged Fronts 

T seems to me that it would be a good 
plan, when building cabinets for receiv¬ 
ers, to make the front side swing out on 
hinges; permitting inspection and testing of 
the receiver without having to twist the 
cabinet around on the floor (or nigs as the 
ease may be) in order to get at the bark 
to do the job. This is a complaint that 
is very often made to me, when servicing 
receivers. 

C. L. Mkrrki.l, 
Selmer, Tennessee. 



Model 19 

Compare the Model 19 with a»y 

tube checker—you need the features 
listed below in the instrument you 
purchase. Try the SUPREME Model 
19 and you will have no other. 

Model 19 Features 

PENTODE TUBE TESTS 

Te*ts Overhead Filament Type Tubes 

Plate Current Reading 

Grid Tests on all Amplifiers 

Pin Jacks Insulated 

Accurate Plate Current and Grid Tests Limits 
on Panel 

All Tubes Tested with Rated Filament 
Potential 

2-Volt Tube Tests 

Tests Both Plates, ’80 Type Tubes without 
Adapters 

Screen Grid Operating Tests 

Available with Detachable Portable Cover 

Full Size Transformer 

All Tube Circuits isolated from Power Supply 
Circuit 

Both Meter Scales Accurately Calibrated 
Full 3 •/£" D'Arsonval Typ* Meter 

Your Guarantee 

“Satisfaction is Guaranteed.** In brief, if 
after investing in a SUPREME Model 19 
Tube Checker you do not feel that you have 
obtained the maximum value in this type of 
instrument—if it fails to prove “Supreme by 
Comparison,** return it within 10 days from 
receipt thereof, transportation charges prepaid, 
and GET YOUR MONEY BACK. We make 
this offer based on our confidence in Your 
judgment and the quality of Our product. 

Mail the order blank below at once- You 

c<m*f lose. 


Supreme Instruments Gorp. 

407 Supreme Bldg., Greenwood, Miss, 

□ Counter Type, Dealers Net AC 

Price, F.O.B. Greenwood, Miss. 


Name 

Street 

City 


State 




AwVje CVvccXvcy 
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Craftsmen’s Letters 

(Continued from potje :H)) 

“low” split of another, or vice versa. This 
makes the low-frequency type of super- 
heterodvne more of a nuisance than a prac¬ 
tical receiver, especially in localities where 
there arc numerous broadcast stations; and 
these disadvantages outweigh the benefits to 
be expected from its high ani|>lification pos¬ 
sibilities. 

On the other band, by using an inter¬ 
mediate frequency sufficiently high, say about 
475 Uc., stations will be received at only 
one point on the oscillator dial, and heter¬ 
odyne squeals are eliminated. However, the 
intermediate amplifier is working at almost 
as high a frequency as if the stations were 
being tuned in direct, as in the case of a 
tuned radio-frequency receiver; and the am¬ 
plification is therefore not much better than 
could be obtained from a tuned radio-fre¬ 
quency set. 

In order to retain the advantages of both 
the high-frequency and the low-frequency 
amplifiers and, at the same time, eliminate 
their disadvantages, I submit the following 
plan with reference to the accompanying 
sketch: 

Let there In* two separate intermediate 
amplifiers; the first of which is of the high- 
frequency type and the second of tin* low- 
frequency type. There will then he only one 
spot on the first-oscillator dial fnr any 
station and the output of the second de¬ 
tector will always he at the same frequency. 


for all stations. Mix the output of the sec¬ 
ond detector with that of a Second oscillator, 
and pass the resultant difference in fre¬ 
quency through a low-frequency amplifier. 
The second oscillator, once projicrly “tuned 
in M between the second detector and the 
low-frequency amplifier, will require no 
further tuning. 

An arrangement such as that shown in 
the accompanying sketch wmdd require a 
total of nine tuned stages; seven of which 
are fixed in tune and only two need to be 
*tmice! in** in operation. 

1 must admit that 1 have not tried out 
this plan in practice, and no doubt some 
difficulties would arise, as they do in almost 
all experimental circuits. Hut, if you think 
an arrangement such as this is worth ex¬ 
perimenting on, I shall be glad to have von 
publish this letter; as it may he of interest 
to other experimenters. 

C’ol.KM AX Sl'TTON. 

iilfl IIV.*/ Grand Ai'?., AIhntnbra, Cal. 

(Our correspondent’s suggestion will be 
of interest to many experimenters, who wish 
to try their ingenuity on something differ¬ 
ent. With the parts of one of the old super¬ 
heterodynes—such as the Kadiola 25, which 
has an intermediate frequency of 45 k.c.— 
preceded by a high-frequency I.K. amplifier, 
of the kind which several constructors have 
lately described, very high and very selec¬ 
tive amplification might be obtained. To 
put hand-puss filters ahead of the first stage 
of a receiver lowers sensitivity and the pos¬ 
sibility of extreme distant reception; while 
indiscriminate amplification of all signals 


causes eross-i nod illation in presence of 
strong local interference. A similar idea 
has been employed in transoceanic com¬ 
mercial communication for some years. — 
hid it or.) 


MISCALLING TECHNICALITIES 
ICditor , Kaiiio-Cra rr; 

The miniature edition of the February 
issue of 11aiho-Cra it, of which I recently 



A new radio llirllt for you! Listen In DIRECT to London. 
Carls. Berlin. Uuenos Alre< ami other broadeasting station! 
throughout lhe world ila short wave*. Enjoy unique for¬ 
eign programs from strange lands. Your ordinary receiver 
eannot tune In these low wave stations. WORLD-WIDE 
RECEIVER gets 14 to 550 meter stations with surprising 
clarity. SEND NO MONEY! .lust write your name and 
address on a postcard and ask us to send you this won¬ 
derful guaranteed short wave set. Pay postman $6.45 plus 
a small delivery charge. All orders West of the Hookies 
must lie accompanied by $1.00 deposit. l’rlre in foreign 
countries. $7.75 delivered. Order today! 

NEW RADIO BARGAINS 

Lew Power Transmitter adaptable for phone or code. 

With Plug-in coils .$14.75 

B Eliminator. Bone Dry with 2S0 tube. 180 volts, 
will operate up to ten tube set. fully guaranteed.. 6.75 

AC—A B C Power Packs, completely assembled. 8.75 

Tubes: l T X type, nn-day replacement guarantee. No. 210. 
$2.25; No. 250, $2.45: No. 281. $1.85: No. 245. $1.25; 
No. 224. $1.25; No. 227. 75e: No. 226. 65e; No. 171. 75e. 

International Microphone, two button for public address 
system and transmitters speech or music.$9.75 

CHAS. HOODWIN CO. 

4240 Lincoln Ave., Dept. G-15, CHICAGO 


Become a Member of National Radio Trade Service Gub 

Join the Thousands of Radio Dealers—Service Men — Jobbers, etc., 

who have already enrolled 


This Handy Practical Portfolio 



National Radio Trade Directory { 

Established since 1922 | 

303 FOURTH AVE., Dept.L, NEW YORK, N. Y. 


AS A MEMBER YOU RECEIVE THE FOLLOWING: 

1— Your name placed on our mailing list for a year to receive catalogs, 
price lists, bulletins, samples, etc., sent to you by us from hundreds of 
radio manufacturers, mail order bouses, jobbers, publishers, etc. 

2— You will be posted on what is new in radio. 

}—You will save money on buying radio merchandise at bargain prices. I 

4—You arc privileged to write us at any time for information on where 
to buy or locate anything or anybody pertaining to radio. 

y —You receive a 10 x 12-inch portfolio in which you can save the valu¬ 
able data constantly mailed you. 

6 —As a member of National Radio Trade Directory you will receive extra 
attention and service when dealing or writing to our mail advertisers. 

Just mention National Radio Trade Directory membership and note the 
difference. 

NATIONAL RADIO TRADE DIRECTORY. 

303 Fourth Avenue, New York. Dept. L. 

Gentlemen: 

Enclose:! please fiml $1.00 for one year's subscript ion to your "Big Mall" ami 
"Rim No" Information Servire. It Is untie Mood lhat jou are to put my name mi 
jour slerull list to receive mailings. Including catalogs, bulletins, price lists, samples, 
etc. 1 am also to receive free i III i 12-ineh accordion portfolio. 

NAME . 

ADDRESS . 


* 


CITY 


STATE 
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received a copy, is very interesting. How¬ 
ever, on looking over ttie hook, 1 find a 
very had error on page 480 (Fig. 2) in Mr. 
Bcrtid’s kink of using a riding pen to handle 
small nuts. The illustration shows a pair 
of dividers instead. 

Being a draftsman Of long experience, I 
don’t like having the dear public misled 
about the working tools of our profession. 

Kari. II. Skkbkrs, 

(On consulting our chief draftsman, Mr. 
T. Pentz, we learn that this criticism is 
just, from an artistic standpoint. Mr. 
Bernd sent a description of the use of a 
ruling pen with an illustration of a pair of 
dividers, which was reproduced on page 481, 
of the issue referred to. 1 Cither tool, how¬ 
ever, might he used as described; and the 
pen would in many cases he more useful, 
giving a longer reach. Incidentally, this is a 
testimonial to the readability of this minia¬ 
ture edition; of which a few copies remain 
which wc shall he glad to send to the first 
inquiring readers.— Editor.) 



THE HARD-TO-SELL RADIO SET 
By M. N. Leibowitz. 

O other industry has achieved the 
standardization of the radio industry 
in products as intricate as radio sets. The 
only variety is in the cabinet’s design or 
general appearance. 

Several large radio retailers in New York 
City have hit upon an ingenious and inex¬ 
pensive means of individualizing the hard- 
to-sell radio set. Such a set is provided with 
an automatic line-voltage regulator, which 
is nothing more than a socket and a suit¬ 
able Amperitc inserted in the connecting 
cord and screwed inside the cabinet. (The 
cost is about $1.75.) The salesman, after 
pointing out the standard features of the 
set in question, climaxes his sales talk by 
calling attention to the additional feature— 
“and in addition to all these features,” he 
explains to the hesitant buyer, “there is a 
unique and indispensable feature, the auto¬ 
matic line-voltage regulator, which von see 
hack here. It insures uniform, positive, 
satisfactory operation at nil times, and saves 
you untold money in longer tube life ami 
diminished servicing costs.” That generally 
clinches the sale and moves the hard-to-sell 
set. 

Milliammeter into Ohmmeter 

(Continued from page 16) 


The scale reproduced corresponds to those of 
the H’cston "301” and Jcxvcll "88” milliam- 
meters (which differ in the positions of the 
screxcludes ), Corresponding resistance readings 
may he entered on any milliampcrc scale. 


the expected accuracy. Unless precision 
resistors are employed, the conversion of 
milliammeter and voltmeter instruments for 
a multiplicity of purposes is a sheer waste 
of time. 



Short-Wave Receiver-Adapter 

(Continued from poge .*15) 


angles and as far from detracting influ¬ 
ences as the location permits. If hut one 
aerial is used, the operator may mount a 
small S.P.D.T. switch on the back of the 
tuner’s cabinet. The same ground is used, 
providing it is satisfactory for use on the 
short waves. 

Parts Used 

Cl, C2—2 National SAW condensers, “Type 
S.E.” 125 nimf.; 

C3—National cquicyele condenser, 250 nimf.; 
C4—Polymct molded fixed condenser, 150 
inmf.; 

C5, C<», C7, CIO, Cll—Polymct molded fixed 
condensers, .01 mf.; 

C8—1-mf. by-pass condenser; 

C9—2-ntf. hv-pass condenser; 

Cl2—X-L Vario-Denser, “Type N”; 

111—2000-ohin fixed resistor; 

R2—2-meg. grid leak; 

113—500-ohm fixed resistor; 

R4—3-meg. grid leak; 

R5—Clarostat volume control; 

Rfi—Cent rajah Kadiohtn, 500,000 ohms; 

R7—1800-ohm resistor, preferably variable; 
R8—Clarostat “Ilmn-Dinger” hum balancer, 
20 ohms; 

AT — Silver-Marshall audio transformer, 


“Type 225” or “255”; 

AFC- — Audio filter choke, 80-henry; 

FT — Filament transformer, 2 l /z volts, 6 am¬ 
peres ; 

.IS—Yaxley jack switch, “Type 45”; 

RFC—Ilamiiiarltuid shielded, polarized SAW 
choke; 

1/1, 1/2—6 Pilot or Silver-Marshall UY coil 
forms; 

Four Pilot UY sockets; one Ebv UY wafer 
socket; 

One aluminum double cart, 8% x 7 % x 5% 
inches; 

7 x 18-ineh metal panel; 9 x 17*4-ineh metal 
subpanel; 

Four-wire cable, hook-up wire, hardware, 

etc. 

A very effective resistor, for R3, may he 
one of the windings from a discarded pair 
of head phones. If the ends of the coil 
are carefully soldered, an absolutely silent 
and permanent resistance will result. 

The layout of the front panel is left 
somewhat to the choice of the builder. Two 
vernier dials may be used for the tuning 
controls; a more balanced appearance will 
result, however, if a very small vernier con¬ 
denser is placed above Cl (in the respective 


IT'S EASY TO 
IDENTIFY 
1931 TUBES 




Look for 

Clean-Cut 

Screen-Grids 


Minimum metal for maximum electrical 
and mechanical strength—that is the true 
test of o screen-grid tube. De Forest en¬ 
gineers have attoined those prerequisites 
by 

t. Plata instead of mesh for greeter degosstfeo- 
tion, increased strength and closer tolerances. 

2. Perforations to decrease possible secondary 
emission. 

3. Potented Oe Forest notched cathode insulator 
for procticof quick-heater performance. 

4. Molybdenum wire for both grids, costing 30 
times os much as nickel. Higher melting point 
permits greater degossificoKon. 

3. Continuous support for outside screen, imun 
ing maximum rigidity. 
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.... set testing 
reduced to 
Simplicity 
with the New 



analyzers 


A CHIEVEMENT in perfecting and simplifying 
. testing equipment for servicemen, dealers and 
experimenters is still of prime importance— anil for 
the past twenty-seven years Read rite engineers 
have jK*rio<lical!y placed on the market testing 
equipment of advanced design. Hood testing equip* 
meat today is indispensable —and for rapid adjust¬ 
ments. expert . servicing and testing. Keadrite 
products are increasingly I>eing demanded. In¬ 
vestigate the advantages of using Keadrite equip¬ 
ment the products that have been sold for over 
a quarter of a century. 



Model 700 


THE MODE!. 700 Meter is equipped with a nrac* 
tical selector switch for checking all parts of the 
tulie circuit" by connecting to the set sockets. 
Selection for testing voltages of plate, grid, cathode 
and screen-grid is done quickly and accurately. 
Plate current, filament volts, also line, mul power 
supply volts are measured. The grid swing test for 
tidies is used. Just push one button fur screen- 
grid ami another button for other It dies. Makes 
testing of all type tidies simple ami thorough. A 
4*4 volt grid liattery is furnished. The battery is 
used for the grid test and also continuity testing of 
transformers, chokes, etc. Capacity and resistance 
charts are furnished showing the use of instruments 
for testing condensers, also measuring p-sistances up 
to 100.M00 ohms. The eight scale readings of the 
meters ma\ be used separately with jack terminals 
provided. The scale readings are U-oO-.lOO-bUl) 1). < . 
volts. 0-10 140-700 A. C. volts and 0-JO-100 milli- 
atnperes. I loth A. < ’■ ami D. 1'. filament voltages 
are accurately measured on one meter. 

This model is housed in a strong case with leather¬ 
ette covering; it is attractive and compact, as well 
as complete. Cover is removable. 11 Mils every 
need for the expert serviceman or the beginner for 
radio set analyzing. Size 10-M x 3}.? x «S inches. 
No. 70U - - l>l h t Price $£.>.00 


MODEL 600 

contains exactly lhe same testing equipment as No. 
700 but the carrying case is much larger and is 
equipped with a lock. Room is provided for carrying 
tubes, tools and supplies. The test equipment ana 
panel is in a removable tray in the top of the case. 
The iray may be used separately as a complete test 
panel for shop purposes. Size I4 r j x 7 x 7 * 1 * * * -j inches. 
No. l»00 - 1.1st Price $30.00 

Send for Cato!no •‘ft’" or Order Vour 
Miters SOU ! 

If not at your johlicrs order direct, 
discount to dealers and service men. 

READRITE METER WORKS 

17 College Ave. Bluffton, Ohio 

Manufacturers of .decurate Testing Instruments 
Since 1904 


positions of CB ami K(>) and plain knobs 
are used. This construction will also make 
for quicker tuning, it being difficult to turn 
a high-ratio vernier with the left hand as 
quickly as with the right. The jack switch 
may go beneath the dial of 02. 

It has been found best to use a filament 
transformer which comprises an electro¬ 
static shield. By this means, a noticeable 
improvement in the operation of the tuner 
is effected; the shield grounding many of 
the A.C. line noises, which otherwise might 
prove exceedingly annoying. Should such 
a transformer he difficult to obtain, a trans¬ 
former of the proper size may often he 
readily taken apart and a shield added. This 
is done by placing around the primary wind¬ 
ing a sheet of soft iron as wide as the core 
permits. Care should he taken to insulate 
the overlapping ends of the shield from each 
other, to prevent a possible short of the 
single turn. A lead several inches long 
should he soldered to the shield before giv¬ 
ing it a layer of tape and replacing the 
secondary. 

The coils are wound on standard I’V 
coil forms, 1 */> inches in diameter, with No. 
*2i D.S.C wire. The grid winding is at the 
top in each case, with the tickler %-ineh 
or the primary 14 -inch below. Beginning 
at the top of the form, leads are taken off 
as follows; Grid, “K" (Gnd.); F (to “B“ 
supply) Plate; and, for the primary of LI, 
•*F" (Gnd.), "C” (Ant.). 


Turns LI 
Meters (Grid.) (Pri.) 

18.5-.T2. fii / 4 5 

:il .5-5*2. <>14 0 

50.0-85. 1814 7 


Turns L‘2 
(Grid.) (Tick.) 

8 % <>14 

I714 81/0 


RAFTERS, HOLTS AND NUTS 
By John Hardt 


T ill*, idea 1 am about to describe has 
served me lots of times and 1 am sure 
it will he of interest to many others. It is 
illustrated below. 



WOODEN 

BEAM 


GLASS 
• JARS 


This is a sf'acc*safing idea: but be sure to 
seme the jar uf> tight. 

Every mechanic has Ids choice collection 
of holts, nuts and washers; which often arc 
carefully filed in lettered boxes, or in cans, 
hut still more often, are not tiled at all I 

But how handy it is for anyone to reach 

overheat!, unscrew a glass bottle from its 
threaded cap, select the desired part, and 
replace the hot lie by a turn of the wrist. 

This arrangement is the result of fasten¬ 
ing the metal cover to an overhead rafter 
by means of a couple of screws. A number 
of these present a neat appearance, and 

are very handy. (If the rafters are low, 

“watch vour head!*’) 


• * * no greater magazine 
published on development 
of Short Waves 



4-Color Cover 9” x 12" in she 
Over 200 Illustrations 


R APIDLY increasing each day are the mimlier 
of exi>erimeiits in the Short Wave field—-de¬ 
velopments which arc bringing to this branch of 
radio thousands of new ‘’thrill seekers.** Experi¬ 
menters. as in the early days of Radio, again have 
the opportunity to bring about stirring new inven¬ 
tions. Read in SHORT WAVE CRAFT, the 
lixpcrimcntcr's Magazine, how you can build your 
own Short Wave Sets, 1>oth transmitters and re¬ 
ceivers. SHORT WAVE CRAFT is exclusively 
a short trace magazine—the kind you have wished 
for so long. 

Regular Departments in 
SHORT WAVE CRAFT 

Photographic Section —pictures of latest short wave 
sets and stations: 

Transmitters for short wave and how to build them; 
Short wave receivers—construction of all types and 
kinds; 

The Short Wave exj>erimenter; 

Television on Short Waves; 

Short Waves for the broadcast listener; 
l Itra Short Waves; 

Aircraft Short Wave sets; 

How in build Short Wave aerials; 

Short Wave Onestiim Box. 

Interesting Articles in the Current Issue 

Short Wave '‘Amateurs" link Trail-Blazers with 
Base; 

Short Wave Converter with "B" Supply Built-In; 
A Single Control Short Wave Receiver; 
l’he “Ham's Own” Receiver; 

Investigations in Vltra Short Waves; 

Hotting Started 011 Five Meters; 

The DeForest Short Wave Receiver; 

1 he Lentz Short Wave Converter; 
and many other articles b> well-known authorities 
as. Lee I>cForest. C. It. W. Xason, A. Binm-wcg, 
Jr., R. \\ m. rainier and others. 


“The Short Wave is the most im¬ 
portant thing in wireless.” 


Qfji 




_J>pkcial offer coupon 

short wave craft r 0-7 

9N Park Place. New York. V. Y. 

1 enclose herewith my remittance of $2.00, (Can¬ 
ada and foreign $2.50) check nr money order pre¬ 
ferred. for which you are to enter mv subscript ion 
to SHORT WAVE CRAFT for One Year * also 
send me the last two issues gratis. I understand 
that the regular subscription rate is $3.00 and this 
otter will lie void after June 30th. SHORT WWF 

RAFT is published every other month. 


NAME . 

ADDRESS . 

CITY . STATE . 
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Improving Short-Wave Reception 

{Continued from /uu/e 37) 


an ordinary short-wave receiver is consid¬ 
erably less than that of an ordinary broad¬ 
cast set. 

The superheterodyne overcomes, to some 
extent, the difficulties mentioned; but it is, 
as usual, more complicated in comparison. 

Constructional Suggestions 

There are various refinements in short¬ 
wave receivers on which the experimenter 
can work, but they are not practical for 
manufactured receivers. A manufactured 
receiver is a compromise reached by the 
design engineers, taking into consideration 
many conflicting factors. However, an ex¬ 
perimenter is not limited in any way, per¬ 
haps, other than by the contents of his 
pockethook. For instance, to increase the 
amplification of short-wave sets without, at 
the same time, increasing unduly the number 
of timing controls, a screen-grid tube may 
be used for a detector. Experimenters who 
have worked with screen-grid detectors, on 
short-waves, report that the single detector 
twin* gives results equal to those of an or¬ 
dinary detector tube and one stage of audio 
amplification. The circuit of a screen-grid 
detector is shown in Fig. 7. 

Ordinary short-wave adapters are not 
very sensitive; one possibility of increasing 
the sensitivity is to use a screen-grid tube 
in the adapter itself. The reason, perhaps, 
why these tubes have not been used to a 
greater extent in adapters, is that a slight 
complication results because an extra volt¬ 
age tap is required for the screen-grid ter¬ 
minal on the tube. However, this should 
not be difficult to overcome. 



Fig. 8 

Tn the usual adapter, a tube is connected to the 
detector socket through tteo or more leads. In- 
(te unity may be needed to use a serccn-{/rid tube 
as the detector. 

One method would be to connect a re¬ 
sistor (K, Fig. 815) of suitable value, to 
the plate lead; thus reducing the voltage 
sufficiently for the screen-grid. This re¬ 
sistor should, preferably, be variable; be¬ 
cause individual screen-grid tubes vary con¬ 
siderably in their characteristics. 

Another way to increase the sensitivity 
of the ordinary short-wave receiver, or 
adapter, is to add a stage of K.F. amplifi¬ 
cation ahead of it. There are two types of 
H.F. amplifiers wliieli are ordinarily em¬ 
ployed. In one, the input is untuned: a 
choke or a resistor of suitable value being 
connected across the input to the K.F. stage. 
However, this type of circuit arrangement 
gives only low* amplification. By using a 
tuned stage of amplification ahead of the 
deteetor, a considerable increase in signal 
strength will result. A circuit diagram of 
such a single-stage K.F. amplifier is shown 
in Fig. 9. Its addition to an ordinary short¬ 
wave receiver or adapter is not difficult. 
The combination of a stage of screen- 


grid K.F. amplification and a screen-grid 
detector is quite sensitive, and will give 
very good results, when compared to the 
ordinary short-wave arrangement. It must 
be remembered, however, that o screen- 
i/rid tube has a hiyb /date im/tedance ami. 
for this reason, it mnxt have a hitjh x'alttc 
of /date inductance (/>2). This may be an 
ordinary short-wave choke coil of good de¬ 
sign, /frox'ided the constructor couples the 
winding of the choke-coil 1.2 inductively to 
coil 1.3 of the deteetor (Fig. 9). If this 
cannot lie done, the choke cannot be used. 

Instead of the choke, a winding of about 
200 turns of No. 3<> wire on n piece of 
one-inch tubing may be used. 'Hiis coil (1.2, 
Fig. 9) should be closely coupled to 1.3, 
the secondary coil of the deteetor. 

The dotted lines in Fig. 9 show an alter¬ 
native arrangement in which a small coup¬ 
ling condenser of .0002-mf. capacity is used 
to couple the K.F. amplifier to the detector. 
In this case, 1.2 and 1.3 need not lie coupled 
inductively, and 1.2 may lie any available 
shert-wax'e K.F. choke coil. 

The experimenter may desire to increase 
the amplification still more. (It is not de¬ 
sirable to do so, unless tuned stages arc 
used; untuned stages are poor amplifiers, 
and usually not worth adding.) The addi¬ 
tion of more tuned stages means more con¬ 
trols, hut the signal strength, especially on 
foreign stations is greatly increased; so 
that the additional controls may be well 
worth while. Each of the stages of K.F. 
may take the form of either of the two 
arrangements suggested in Fig. 9. Each 
grid circuit is tuned; and each plate circuit 
is coupled, to the grid circuit of the next 
tube, either inductively or capacitativcly 
coupled (through a condenser of about 
•0002-mf.) The signal strength obtained 
with two stages of H.F. amplification ahead 
of the deteetor is very good. 

(Do not make the mistake, as many ex¬ 
perimenters do, of purchasing low-grade 
screen-grid tubes, they will not give good 
results at short wavelengths.) 

Options In Design 

The tuning condensers of the K.F. stages 
should not be larger than .00035-nif. in 
capacity and, /preferably, much * mailer. The 
amplification of an K.F. stage falls off 
quickly as the value of the timing capacity 
is increased beyond a certain value. 

If one desires to receive some particular 
foreign stations, small midget condensers 
can be used for tuning and correspondingly 
larger inductance coils. This will result in 
greatest amplification at the desired fre¬ 
quency. (See page 29, July, 19:10 K.uiio- 
“Spreading Sho^t-Wave Stations on 
the Dial/*) 

With small condensers, more pbig-in coils 
are, of course, necessary. Large condensers 
require a smaller number of coils, but give 
less amplification from tile stage. 'Hie ex¬ 
perimenter should choose between these 
extremes; it would seem, however, better to 
get fine results on a few' stations than to 
obtain poor results on a large number. This 
is the failing of many short-wave receivers. 
The designers have been too ambitious to 
cover the largest possible ranges; with the 
result that the amplification has suffered 


Data, Parts List 
and Blue Prints 


Complete Schematic Diagrams 
and Construction Details for 
building: 



THE 


STENODE 

CIRCUIT 

Developed under the patents of 
James A. Robinson, D.Sc., 

Ph.D., M.I.E.E., F. Inst. P., and for¬ 
mer Chief of Wireless Research, 
British Royal Air Force, by the en¬ 
gineers of the Stenode Corporation 
of America. 

Price *10.00 

Several reliable American manu¬ 
facturers are now making all parts 
meeting Dr. Robinson's specifica¬ 
tions for the Stenode circuit. The 
special quartz crystals—in tube form 
for convenient handling and mount¬ 
ing—are obtainable from us until 
the American Tube Manufacturers 
licensed by us are in sufficient pro¬ 
duction to supply the demand. 

The Stenode Corporation of America 
now throws open to serious investi¬ 
gators the study of this revolutionary 
circuit, which is the greatest single 
advance since Morse invented the 
telegraph. 

"If it isn't a STENODE 
it isn't a modern receiver." 

STENODE 

CORP. OF AMERICA 

(Formerly American Radloifaf Corp. ) 
Hempstead Gardens, L. I., N. V. 

STENODE CORP. OF AMERICA 
Hempstead Gardens, L. 1., N. Y. 

Enclosed find □ Personal Check, □ P. O. or 
□ Express Money Order for $10.00 for which 
please send me complete diagrams, details and 
lisl af Parrs for constructing the Stenode Circuit. 

Name. 

Street. 

City ..Slate. 
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A REFERENCE VOLUME OF 
CO ORDINATED RADIO KNOWLEDGE 


, j We know a subject 
/ledge h of kh '^ „ e ca n find inform*' 
‘es or we know where Joh nson 

9 if. 


A SYMPOSIUM OF 
INFORMATION TOPICALLY 
ARRANGED IN ALPHABETICAL ORDER 


352 Pages 

Weight, 3 lbs. 

9 in. wide by 
12 in. high 


This book is not a dictionary, but a true Radio 
Encyclopedia, covering Radio from A to Z. It is 
ihe first standard work ever published in America 
classifying alphabetically the countless words used 
in this highly specialized science of Radio. The En» 
cyclopedia was first issued in 1927. The volume 
offered now is the SECOND EDITION, greatly 


enlarged and improved and brought up-to-date. 

Every page is replete with illustrations; a vast 
number of tables and charts have been added. In 
many instances, the definitions have been rewritten 
to conform to new developments and new material 
has been added which makes the book twice the 
size of the first edition. 


RADIO IN ALL ITS BRANCHES, EXPLAINED 
DESCRIBED and ILLUSTRATED 


The Encyclopedia contains definitions of every 
word and phrase used in the entire Radio art— 
eyery circuit, part and apparatus, formula, abbrevia. 
tion, outfit, accessory, etc., is thoroughly explained. 
The entire book is written in everyday English, 
easily understood by anyone. 


The Radio Encyclopedia is published in one vol¬ 
ume of 352 pages, bound in flexible red morocco 
keratol, size 9 x 12 inches and gold-stamped cover. 
Heavy ledger stock is used and the loose-leaf con¬ 
struction enables new material to be added. 


S. GERNSBACK CORPORATION 
98 Park Place. New York. N. Y. 

Kindly semi me one ropy of the S.v.mi.I Kdltlun of s, (;,*rnshark** Radio Kii 
cyrlciiedln. I on rlose herewith for whlrh vou are l<» >end me the hook 

postpaid. (Foreign and Canada uild 3.',c. extra.) If the hook doe- not come 
lip to my expectation*. «r I* not as represented, I can return It, and hare mv 
money refunded in full. 


Name 


$3.98 

Postage Prepaid 

(Canada and foreign 
add 35c . postage) 


Address ........ 

City. st»t< 


RC-7 


MAIL COUPON 
AT LEFT TODAY 


greatly, and personal satisfaction to the 
user, in proportion. 

Many plug-in coils arc troublesome, but 
necessary if a wide tuning range and good 
amplification are desired, at lowest expense , 
(and without recourse to complicated 
switches). 

In any short-wave set the coils, if un¬ 
shielded, should not he greater than two 
inches in diameter. Good broadcast coils, 
having low losses, and unshielded, are often 
three inches in diameter. It is important, 
for short-waves to wind good space-wound 
coils; the increase in amplification will he 
quite noticeable. (See Fig. 1.) 

If a breadboard layout is constructed, 
give all parts plenty of spacing. Often, hv 
so doing, the shielding can he dispensed 
with (depending upon parts used, local sta¬ 
tion power, and other factors). Otherwise, 
ample room in the shield cans. 

If the experimenter or set builder will 
take into consideration, when designing his 
short-wave receiver, the foregoing principles, 
he cannot help hut increase greatly his en¬ 
joyment of long-distance, short-wave pro¬ 
grams originating in many foreign lands. 


Figuring R. F. Coils 

(Continued from pope 37) 

A handy, and quite accurate, formula for 
the calculation of the inductance of a simple 
single-layer coil is as follows: 

, 0.2 d 2 N 2 

L 3 3d + 9 b 

Tlioso not familiar with equations of this 
kind will understand its application more 
readily as expressed below: 

Multiply the number of turns of wire by 
the diameter of the form (in inches): sepia re 
the product, and divide by 5. Then add 
three times the diameter of the form to 
nine times its length (also in inches). Di¬ 
vide the result of the first operation by 
that of the second; the result is the in¬ 
ductance of the coil in microhenries. (A 
number is squared when multiplied by it¬ 
self; the square of I, for instance, is lfi.) 

For example: A cylinder with a diameter 
of 2 inches has 70 turns of wire wound oil 
it, and the length of the winding is 2 
inches. Substituting these values in the 
above formula, we have: 

0.2 X X 2 X "0 X 70 

-- = I 03 .:i mb. 

(•* X 2 ) + X 2 ) 

The use of the Lx^' table simplifies the 
1 amount of work necessary to determine the 
various values of L and 0 required for 
the broadcast hand. 

For example: A ,0005-mf. variable con¬ 
denser is available, and it is desired to find 
the value of inductance which will enable 
the combination to tune to the highest wave- 
leu pi h in the broadcast hand. 

Referring to Table I, we find that the 
product of h and C corresponding to 515 .1 
meters (or 550 kc.) on the chart is .0812*. 
Dividing this number by .0005 (the capacity 
of the condenser in microfarads) we obtain 
108,0, the inductance of the coil in micro- 
hon ries. 

N T ow, in order that the combination of 
the coil and condenser shall tune from the 
highest to the lowest wavelength, it becomes 


y 
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TABLE I 


Kc. 

\vu 

LxC 

Kc, 

\VL. 

LxC 

550 

545.1 

.08428 

1030 

291.1 

0,2389 

560 

535.4 

.08119 

1040 

288,3 

.02343 

570 

526.0 

.07827 

1050 

285.5 

,02299 

580 

516.9 

.07551 

1060 

282.8 

.02255 

590 

508.2 

.07288 

1070 

280.2 

.02213 

600 

499.7 

.07040 

1080 

277.6 

,02171 

610 

491.5 

.06808 

1090 

275.1 

.02130 

620 

483.6 

.06593 

1100 

272.6 

.02090 

630 

475.9 

06383 

1110 

270.1 

.02052 

640 

468.5 

.06185 

1120 

267.7 

.02016 

650 

461.3 

.05998 

1130 

265.3 

.01980 

660 

454.3 

.05823 

1140 

263.0 

.01946 

6/0 

447.5 

.05658 

1150 

260.7 

.01914 

680 

440.9 

.05501 

1160 

258.5 

.01882 

690 

4 34.5 

.05348 

1170 

256.3 

.01852 

700 

428.3 

.05198 

1180 

254.1 

,01821 

710 

422.3 

.05051 

1190 

252.0 

.01789 

720 

416.4 

.04907 

1200 

249.9 

.01/60 

730 

410.7 

.04767 

1210 

247.8 

.01731 

740 

405.2 

.04630 

122(1 

245.8 

.01702 

750 

399.8 

.04495 

1230 

243.8 

.01675 

760 

394.5 

.04380 

1240 

241.8 

.01648 

770 

389.4 

.04268 

1250 

239.9 

.01622 

780 

384.4 

.04164 

1260 

238.0 

.01596 

790 

379.5 

.04060 

1270 

236.1 

.01571 

SOO 

374.8 

.03960 

1280 

234.2 

.01546 

810 

370.2 

.03866 

1290 

232.4 

.01522 

820 

365.6 

.03774 

1300 

230.6 

,01499 

830 

361.2 

,03684 

1310 

228.9 

.01476 

840 

356.9 

.03596 

1320 

227.1 

.01452 

850 

352.7 

.03511 

1330 

225.4 

.01432 

860 

348.6 

.03429 

1340 

223.7 

.01411 

870 

344.6 

.03351 

1350 

222.1 

.01390 

880 

340.7 

.03275 

1360 

220.4 

.01370 

890 

336.9 

.03201 

1370 

218.8 

.01350 

900 

333.1 

.03129 

1380 

217.3 

.01330 

910 

329.5 

.03059 

1390 

215.7 

.01311 

920 

325.9 

.02991 

1400 

214.2 

.01292 

930 

322.4 

.02926 

1410 

212.6 

.01274 

940 

319.0 

.02864 

1420 

211.1 

.01256 

950 

315.6 

.02804 

1430 

209.7 

.01239 

960 

312.3 

.02746 

1440 

208.2 

.01222 

970 

309.1 

.02688 

1450 

206.8 

.01205 

980 

305.9 

.02634 

1460 

205.4 

.01189 

990 

302.8 

.02582 

1470 

204.0 

.01173 

1000 

299.8 

.02532 

1480 

202.6 

.01157 

1010 

296.9 

.02483 

1490 

201.2 

.01142 

1020 

293.9 

.02436 

1500 

199.9 

.01127 


necessary to know the mini mum capacity of 
the condenser and its associated circuits. 

The table is again consulted and the 
value of the LxC product for 199.9 meters 
(1*500 ke.) is found to he .01127. Substitut¬ 
ing this in the formula: 

.01127 

-- = .000(Mi7 (ml.) 

108.0 (nih.) 


As the capacitative effects of the tubes, 
wiring and shielding, and the minimum ca¬ 
pacity of the condenser add together, it 
can he seen that the actual minimum capac¬ 
ity of the variable condenser alone should 
lie quite small. In practice, 18 ininf. or less 
is possible. 

Vlius we find that a coil suitable for 
use over the broadcast range with a .0005- 
mf. tuning condenser should have an in¬ 
ductance of approximately 100 to 170 mic¬ 
rohenries; the exact value depending upon 
the actual maximum capacity of the con¬ 
denser, Most “.0005-mf.” variable condensers 
are not exactly ,0005-mf„ but slightly over 
or under that value, unless made with spe¬ 
cial precision. 

Those not interested in the above simple 
mathematics of the coils will find in Tables 
II and Ill some tabulated data of var- 
ous coil sizes to lie used with the more 
standard values of capacity; namely, .0005- 
aml .00035-microfarad. 

In tabulating these coils, the largest size 
of wire possible, in proportion to the length 
of winding, is specified. 

The various coverings on wires are not of 
absolutely standard thickness, in one make 
of wire as compared to another; and, since 
this table is for shop or experimental use 
it is advisable to wind more turns than 
specified here, to compensate for any dis¬ 
crepancy in the maximum value of the con¬ 
denser, and for difference in the thickness 
of the insulation. The additional turns are 
removed after testing the coil in conjunc¬ 
tion with the condenser for which it is in¬ 
tended. 

The first column of the tables represents 
the diameter of the coil form, in inches; 
and the second, the length of the winding 
in inches. No attempt has been made to 
maintain the ratio of 2.46 to 1 between 
diameter and length; which is, theoretically 
at least, the most efficient in obtaining a 
given inductance with the least wire. 


TABLE II TABLE III 


Coils 

for 

.0005-mf. Condensers 


Coils for .00035-mf. Condensers 


Dio mi. ] t i 

myth 



Diain. 

Length 



In. 

lit. 

Wire So. 

Turns 

In. 

lit. 

Wire So. 

Turns 

3 

1 

23 Knam. 

42 

3 

1 

26 S.C.C. 

50 

3 

1 Vi 

20 Knam. 

45 

3 

D/z 

24 n.s.c. 

61 

3 

2 

19 S.C.C. 

49 

3 

2 

21 S.C.C. 

' ffO 

3 

2 1 /- 

18 S.C.C. 

54 

3 

-Vz 

19 Knam. 

115 

3 

3 

Iff Knam. 

57 

3 

3 

18 n.s.c. 

ff8 


1 

25 n.s.c. 

4ff 


1 

27 n.s.c. 

55 

*Vz 


22 Knam. 

5ff 


1 Vz 

24 n.s.c. 

53 

*V 2 

2 

20 Knam. 

ffO 

-Vz 

2 

22 n.s.c. 

69 

2y 2 


19 Knam. 

ffl 

2% 

±Vz 

21 S.C.C. 

75 


3 

18 S.C.C, 

60 

2% 

3 

19 Knam. 

80 

2 

1 

25 Knam. 

53 

2 

1 

29 n.s.c. 

(iff 

2 

iy 2 

23 Knam. 

ff2 

2 

1% 

26 S.C.C. 

75 

2 

2 

22 S.C.C. 

70 

2 

2 

24 n.s.c. 

89 

2 

2i/o 

20 Knam. 

75 

2 


22 Knam. 

92 

2 

3 

19 Knam. 

80 

2 

3 

21 Knam. 

99 

P'„ 

1 

28 Knam. 

75 

D/ z 

1 

32 n.s.c. 

81 

Mi 

iy 2 

2ff Knam. 

80 

D/z 

iy 2 

27 Knam. 

97 

ly. 

2 

21 Knam. 

94 

D/z 

2 

25 Enam. 

104 



23 Knam. 

100 

**/* 

2% 

24 Knam. 

115 


3 

22 Knam. 

108 

iy 2 

3 

21 S.C.C. 

123 

l 

1 

30 Knam. 

95 

i 

1 

37 n.s.c. 

121 

1 

i y 4 

32 n.s.c. 

lOff 

l 

iy 4 

35 n.s.c. 

132 

1 

1 Vz 

28 Knam. 

112 

l 

i % 

30 Ennui. 

13ff 

1 

2 

28 n.s.c. 

132 

l 

2 

32 S.C.C. 

168 

1 

2% 

2ff Knam. 

140 

X 

2i/ 2 

29 S.C.C. 

165 

1 

3 

25 Knam. 

15« 

i 

3 

28 S.C.C. 

180 


Experienced 
Radio Men! 

YOU Have 
had enough 
Experience 
in Radio 
to appreciate 
the need for 
ENGINEERING 
TRAINING! 

Mail cot/poll for details TODAY! 


CAPITOL RADIO ENGINEERING 
INSTITUTE, INC. 

3166 Mt. Pleasant St., N. W., Washington, D. C 

Please send me, without obligation, your new issue 
of "Modem Radio” explaining your advanced 
course in Practical Radio Engineering. 


Name 

Address 

Position 


RC-7 


GET OUR LATEST 
CATALOG 


2*Tube High Grade 
“HAM” Receiver Kit 
$20.00 Net 


Pilot Universal Short Wave Receiver 
National AC 5 SW Short 
Wave Receiver 
Nlershon Condensers 


Send Ten Cents for Catalog 

Chicago Radio Apparatus Go. 
Established 1921 Dept. CF-7 

415 S, Dearborn St., Chicago, Ill. 


ItuiieTvBEjNSlIRWGE^^i 

THAT PAYS- 


MPERITE corrects line volt- 
;e variations. Lengthens tube 
fe. Protects power equip- 
ent. Improves tone. Reduces 
rise. Saves money on set 
pkeep. You can install 
MPERITE in your radio in 
minutes. No chassis chan***, 
type for every set, including 
midgets. $3 at 
your dealers. 



Write Dept . 
RC-7, giving 
make and 
model nunt* 
ber of your 


set. 

Ml HOADWAY, HIV* VOW 



'E 

Self-Adju s t s 

CONTROL 
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The Two Latest Books on 

RADIO SERVICING - 


Official Radio Service Manual 


and Complete Directory of All Commercial Wiring Diagrams 



Jl. ■ 111! ■ 4 !i L 


#3.50 

A Copy 


Edited by HUGO GERNSBACK 


Over 1,000 Diagrams and 
Illustrations — 352 Pages 


T he official radio service 

MANUAL i$ the greatest achievement 
ever attempted in the Radio Service Field. 
It is not only the OFFICIAL RADIO SFRV- 
ICL MANUAL and Complete Directory of all 
Commercial firing Diagrams, but it contains 
a complete and com prehensile course of in¬ 
struction for radio service men. Just off the 
press and more than 2f,000 copies sold. And 
why not, when it fills such a universal need 
among Manufacturers, Jobbers, Dealers, Service 
Men and all interested in radio? The OFFI¬ 
CIAL RADIO SKRV1CL MANUAL is com¬ 
plete and gives you every circuit of every set 
manufactured of which there is any informa¬ 
tion. Its loosclcaf and flexible leatherette 
covers enable additional servicing data to be 
added periodically. There are hundreds of 
time-saving kinks which will help to increase 
your business and profits. 

As the NEW YORK SUN says, "It is diffi¬ 
cult to see how any service man can rom/«f/ 
his business satisfactorily and efficiently with¬ 
out this }U)-page volume.** 




Radio Service Man’s Handybook 


With Addenda Data Sheets 



T HE RADIO SERVICE MANS HANDYBOOK con- 
tains a tremendous amount of authentic material and 
practical information on Modernizing old receivers; 
Servicing obsolete sets; Repairing power packs; Construction 
of :cst laboratory equipment; Vacuum tubes; Set testing 
with analysers and hundreds of other similar subjects. Among 
the contributors are Bertram M. Freed, Leon L. Adelman, 
Paul L. Welker, Sylvan Harris, C. W. Palmer and others. 

The HANDYBOOK enables service men to record notes, 
diagrams and charts on the special 48-page section of spe¬ 
cially ruled sheets included in the book. Over 200 pages in 
all—size 9 x !2 inches. j 

Hundreds of Diagrams, 200 Pages, 
#2.00 9 x 12 inches 


GERNSBACK PUBLICATIONS. Irtc. 1U 7 

96-98 Park Place. New York. N. Y. 

I enclose herewith check or money order for $ . for 

which you are lu send to me |M>stage prepaid the 

( 1 Official Radio Sen ire Manual. 

( ) Radio Service Mail's Handbook . :!.m> 

OR BOTH BOOKS FOR $5.00. 


BOTH BOOKS 
for $5.00 


Name 

Address 

City .. 
State . 


MAIL COUPON 
TODAY! 


Better 

Reception Ahead 

By MORRIS METCALF* 

A S a rather Bright and promising cor¬ 
ollary to the business depression, 
through which we hove been passing in the 
rnilio industry, conics a prophecy from the 
radio engineers mid scientists concerned 
with the present tinusmil effect of “sun 
spots** upon nidio reception. This prophecy 
is already making itself manifest in actual¬ 
ity and shows a silver lining to the clouds 
which Inivc darkened the sky for the radio 
industry. 

The financial statisticians have shown ns 
rather conclusively that periods of business 
prosperity and depression have followed one 
another in a regular cyclical order. l\x- 
perience has shown them that about 10 or 
II years elapse between successive depths 
of business depression. 

The astronomers tell us that the number 
of sun spots idso passes through a similar 
eyrie and, strangely enough, this cycle is of 
about the same period. Tin* fact has been 
recently recognized that, when the number 
of sun spots readies its minimum, radio re¬ 
ception conditions become exceptionally 
good. This is due to the fact that magnetic 
storms which cause severe variations in ra¬ 
dio conditions are also at the minimum and 
the height of the hypothetic Kcnnclly-I leuvi- 
sidc layer, which reflects hack radio waves 
to the earth, is also at its minimum; which 
provides the greatest intensity of signals 
over the distance usually encountered in ra¬ 
dio broadcasting. '1*1lose of the radio in¬ 
dustry who can recall the Winters of I!)20 
and IP21 can verify the fact that, during 
that period, radio reception was excellent. 

It is well known to scientists that the 
great radio reflecting plane a hundred miles 
above the earth’s surface (which is called 
the 1 Ieavisidc-Kennedy layer) lias been fall¬ 
ing steadily for several years, ami that this 
has changed tin* transmission constants of 
radio waves. Prominent engineers have esti¬ 
mated that radio reception conditions dur¬ 
ing the past season have been from two to 
four times as good as a year ago. Dr. II. 
T. Stetson, the great astronomer who has 
been measuring radio reception as a func¬ 
tion of solar phenomena, reports the strong¬ 
est signals in years. It is predicted that 
reception will probably get better in 
and the spring of HWH. 

president Radio Munttfaetnrers Association. 


Reactance and Impedance 

(Continued frtnn futtff 38) 

condition in which the voltage across the 
total circuit is zero and theoreticoll y infinite 
across each element. The presence of resist¬ 
ance lessens this effect, hut does not prevent 
its use in radio circuits. F’or example, we 
may design an amplifier stage (such as that 
shown in F*ig. 8) and have the voltage across 
the inductance I. rise* to an extremely high 
value at the resonant point. This allows us 
to obtain in an A.F\ amplifier a bass 
response which compensates for the lack of 
‘’lows” in reproducers, transformers, etc. 
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Iii parallel circuit*. Iinvinfr single induc¬ 
tive nnd ciipucitative firms, the vulture 
«cross the circuit is the same for each 
branch; while the current through rithrr 
branch is determined by its reactance. At 
resonance in i parallel circuit the impedance 
of the circuit as a whole is theoretically 
infinite; the current will he zero; and the 
voltage will attain a maximum value which 
is limited only hy the presence of resist¬ 
ance in the circuit. That is why we attempt 
to maintain the resistance in radio circuits 
at a luw value. 




GREATEST TUBE SALE OF 1931 

The Largest Variety of Tubes in the World 

T HIS SALE has been especially arranged 
for service men, dealers and radiotricians 
and a large suppty of tubes are always on 
hand. These tubes are made by one of the 
largest Eastern tube manufacturers. This is 
your opportunity to buy tubes at lowest prices. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 

Order from this page and noie the following terms: accompanied by 20 r < of the value. 

No orders accepted for less than $3.00. Shipment will go forward to you by express or 

11 is not necessary to send the full amount of parcel post C. O. D. 
cash with the order as long as your order U All prices are F. O. B. Newark. 


The tuned circuit C-L would present infinite 
R ./\ impedance at its resonant frequency, ex¬ 
cept for its innate ohmic resistance. 

The impedance uf a parallel circuit is the 
same as that of a series circuit at all other 
frequencies than that at which resonance 
occurs. At resonance, the “effective resist¬ 
ance" of a tuned parallel circuit would 
theoretically become infinite; actually, the 
effect of the unavoidable ohmic (or pure) 
resistance in the eireuit moderates the effect 
so that the effective resistance becomes 
equal to 

2TT x f x ]_)*■ 

R 

For example, if we desire to know flu* load 
presented to 1 vacuum tube hy the resonant 
circuit shown in Fijr. 9—in which the coil 
has an inductance of 200 microhenries 
(. 0002 -henry) and a resistance of 12 ohms 
at 1 , 000,000 cycles—we may readily find the 
effective resistance of the circuit when tuned 
to resonate at that frequency, which cor¬ 
responds to 300 meters; 

R (effective) — 

fi.2H X 1,000,000 X -0O02 3 

- = 131,000 ohms 

12 


Left, the heat v urr is a radian; impedance for¬ 
mulas take frequencies, not in whole cycles, 
but in radians: Ri<jht. why a oencrator creates 
a sinc-zvai'c in its revolution. 

Note: The presence of the numlxr 6.28.1-f- 

(2 “pi") in the reactance formulas is accounted 
fur hy tlic fact that in higher mathematics it is 
found more convenient at times to measure angles 
in radians. The radian is the angle whose arc is 
jusi as long as the radius; there are therefore 
6.28.1-j- radians in .160 degrees (Fig. IO'A). The 
frequency multiplied hy 6.28.14*. to convert cycles 
of .160 degrees into radians, is commonly repre¬ 
sented iti formulas hy the tlrcek letter "omega,*' 
which is like a zv and is often used .ilsw for ohms, 
lu the sine wave of Fig, 1C, the slope of the 


All tubes are guaranteed to be first-grade 
quality—comparable to the best obtainable on 
the market today. We will replace within 30 
days any tube that has not given complete 
satisfaction. 

Such an amazing tube sale has never been 
conducted. 


rx-sniA 

rx-ssi; 

IY-227 

FX-171A 

rx-i7i 


.$ 


.GO 

.r,o 

.00 


.GO 


l‘X-240 40 

rx -120 .40 

cx-nro .4o 


TV-199 

rv-io* 

i\x-ii 2 

1X-1I2A 

rx- 2 no.v 
1 Y-224 
LX-215 


j Mil. 
Amp. 


Short prong. 


rectify Inc tube (U. FI. 
Trickle charger Imlb. 


to 
10 
. Ill 
.40 
.40 
.40 
-40 


lypr). 


.00 

.00 

.GO 

Jill 


r*X-232 . 

rx 210 . *7, 

rx- 2.111 . 8r, 

All liakctiie shield tube 201 A . . 100 

HaltnM tube 1 >i»e I>. and M. In 
nrrvem lines from blowing 

unt . 1.00 

CX-222 -Screen grid radio fre* 

quenev amplifier . 1.10 

FX-247—Pentode . 83 

CX-235 .83 

Tcllon tele* Mon lube . 3.s.» 

Photoelectric cell, 2- Inch . 3. S3 


201A —<iun dmile 5 ♦ pron g . 

2««A — Special director lube. 

201A—Siiorlal radio frequent >... 

171 Special A.l\ % amp. extra 

coaled tUamenl . 

T*14 (201A High Mu high emis- 

don . 

Switch lube. 201A or 112 or 171 

double life . 

Adapter tube 220. 227, 171A, to 
convert liattery >cls Into A.(\ 

Wll-ll ..."" 

Wti-12 .GO 

IX-230 .GO 

IX-231 .60 

Rectifier and Charger Bulbs 

!!!'!!!!!!! I!! I!!!!! I!!! 1 *! I! I 2 - w,> 

2 Amp. old and new type charger bnliis (1M $i.»0i. our price. rl*!? 

r* and 0 A tup. old type charger bulbs (list $s.ti0i. our price. 

t'X-280—I'sed as a full-nave rectifier tube for high emls-lou..... 

1X-2SI—rharacterlsllcs similar to the 280 hut used ns half nave reel I tier of high i;Ui l sshm. ■-■•-* .* ** * *■,; * 

Rectifying Tube, especially designed for u-e with Freshman .Master “It* Kllminalors. 1 ' lirass ba>e. litnlteil quantH> ^.30 

CX-SGG Mercury vaimr . .. • ... . 

100 tubes and over 10% 

Discounts: 500 tubes and over t0% and 10 % 

ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 


G L A R - A - T O 


Gives Volume — Reception and 
Tone Your Radio Never Produced 
Before 


E 


I 


•si.n.% 

11 

Postpaid 



Money Back Guarantee 


hi <1111 fu*tiintl\ A tun'li 
tImiight \uiir radio mold 


rim-. <li ir toiu- gri .ih r vnluiiu inI«-i-fi n-m h 
C lair-A Tom* to \<mr m*i aiuI onjoj tmi< >i»tt in*v 
prodili-i*, 

r l'lioiis.i nds <*f ow III rv «..i\ C ltii-A-Toiu* b m II r,high iligoniuin And rnllo 

(•ngiin>i>r-> will till >mi wh.it i tmo tmdioliTtl .n i innplMiiiifiit ft f^ 

Hi-gnlnr pi in*. lm< now .i* -.piii.il mtroilm tnr\ nfl'ii-. \w will *liip ymi ,i 

< l.i r A loiM ilrri-it fur mil} $1 *.C» Mail flu cmipmi In low with 'link or inoin*} 
order, or riirn n«>> No ( 0 1». Moio*> Inn k ;iu\ time wflliin 10 it vmi'ri* 

not snt f>Hi .S'f in | do in M dilution mstnntfou- i nmph.tr on lm\ 

1 ou arc cotdiall\ nr tit d to z tsit out rr Inhtt at the * R M f t tad » Sho.%.-, InHUnntuu 

June Hf/i, Stevens Hotel. Chicago, Lrhthtt Ho.*th \» 1 2 l\monttmtu»u Roans 1J07 

ami 8.4, Stevens Hotel 


I. 


K**kMIKK RADIO <0 

732 .Mather >tri*«*t < lilnigo Illinois. 

Ktn-lo«.od thul in> pitynuqit ol $110 lot* t l.-ir-A 

N.tnu* ..... 

Allllri*i> - S ... ■ -... ....... J. . i 

City ..-.-. l State, 


I >ept .It < 


lit |»o-*t p i id 


The New POWER Pentode 247 

used in place of the 245 Semipower Tube 
is an improvement of more than 25^ over 
the old. Guaranteed or your money back. 
Use No. 47 adapter, $1.25. In pushpull sets 
use 2 No. 47 adapters. 

RUDDY MFG. CO. 

89 Cortlandt St., New York, N. Y. 

Km liisi'd lind $. i*lu*<*k or monoy 

order, for wliirli you are to send me. postagi* 
prepaid, No. 47 Adapters. 

N.inu*.. 

Address . 

City . 


State_ 


Amazing Low Price! 

Quality Performance 


,3533 

long Distance 
Receiver 


Tadius 


Six tube triple screen-grid 
using 3-224. 2-227. and 
1 2 1 r » power tube. Easy 
to instttll Will fit any car. 

Single dial cont rol We 
guarantee that this set 
will pull in stations within ai.. . 
of 1,000 mile* and that it will de¬ 
liver the volume and time qualities of 
an electric set. or your money refunded. 

PRICE OF 8ET ONLY $20.00 _ 

Price Complete, including tubes, battenea. u,- 
namic speaker and suppressors, all ready to inttalt 
and use, $39.50. Send 00 deposit with order, 
balance C. O. D. On foreign orders remittance in 
full required. ORDER TODAY 

CHA8. HOODWIN CO. 

4240 Lincoln Avenue, Dept g-ISO Chicago, Illinois 
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Hotel Directory of the Radio Trade 


For Those Delicious German Apple Pancakes — 50c 

THE VILLAGE GROVE RESTAURANT 

72 GROVE STREET, NEW YORK CITY 
DINNER — 90c — $1.00 — $1.25 

Visit the Village Grove Restaurant tor Dinner and 1'hen for Lafis 

THE WORLD FAMOUS 
VILLAGE GROVE NUT CLUB 

99 Seventh Avenue, So., New York City 
"7n the Heart of Greenwich Village ” 

with "NUTSY” FAGAN 

Here*s what the critics say — 

"The goofiest place in town . . , I really get a kick out of it." 

—LOUIS SOBOL, Evening Graphic* 
"Hurrah tor the Nut Club—long may it rave."—RIAN JAMES, Brooklyn Daily Eagle . 
"A fast, furious show, something going on every second.” 

—NICK KENNY, Radio Editor, Mirror. 
"Nothing like it anywhere in the world/’—MARK HELLINGER, Daily Mtrror . 

"You can be made to laugh,”—MAE WEST. 

RESERVATIONS —Spring 7-9139 
THE SHOW PLACE OF NEW YORK 

VILLAGE BARN 

with The Sensational Crockett Mountaineers 
and REV. DAVE BARNUM and His DEACONS 
Old-fashioned homestead dinners with dance music 
served from 5 until 9:30 p.m . — fl by gosh! 

Later on rural entertainment in a rustic setting, square dances, cider, 

’n everythin’ ’till curfew! 

BARN DANCING 

— at — 

52 WEST 8th STREET, NEW YORK CITY 

Between 5th and 6th Avenues 

Reservations — SPring 7-4348 



Around the corner from the 

If 

Little Church around the Corner 


Hotel Seville 


if 

MADISON AVENUE 


& 29th Street 


New York City 


A hotel of distinction and comfort, 


within walking distance of shopping 
and amusement centers. Five minutes 


from Times Square, Pennsylvania Sta¬ 
tion and Grand Central Terminal. 


Room $^5.00 Per 

and Bath *3 Day Up 

i 

Convenient to all 

II 

points of interest 


curve represents the rate of change. It is therefore 
least at the top and bottom, where it is theoretically 
level; and greatest at the zero points, where it 
equals 6.283 x / x I (maximum); from which the 
maximum induced potential is found to be 6.283 
\ / x L x 1 (maximum). Since the factor 
determining the effective value, as regards the 
maximum, is the same for lioth current and voltage, 
it may 1>e disregarded here. 

Vhe reason for the sine-wave form of generated 
voltages, in general cases, may lie seen by con¬ 
sidering a coil of wire, in the armature of a 
generator, revolving in the magnetic field (Kig. 
I0l»). The voltage generated in that coil is pro* 
portional to the sine of its angle with the position 
of greatest flux; and its maximum at right angles, 
from which as unity (sine 1) the ratio is com¬ 
puted. The generation of a sine wave in an 
oscillating circuit is a matter of more complexity. 

The resonance formulas are all based funda¬ 
mentally on 


airy l*c 


in which L is in henries, and C is in farads. To 
reduce this to more practical units, every time a 
unit under the square root sign is reduced a 
million times, the numerator is increased a 
thousand times. When L is in microhenries, and 
C in micromicrofarads, for radio frequencies:: 


159,200 Kc. 

V LxC 


The standard work on this subject, for those 
who wish to go into it with considerable thorough¬ 
ness, is Circular No. 74 of the Bureau of Stand¬ 
ards, “Radio Instruments and Measurements.” In 
this and other issues of Radio-Craft, the matter of 
resonance and coil design will lie treated in a more 
simple manner, with practical tables of informa¬ 
tion.— Editor. 


Book Reviews 

S. GERNSUACK’S radio encyclo¬ 
pedia (Second Edition), 352 pp., 9 x 
12 in. loose-leaf red leatherette binding. 
Published by S. Grrnsback Corporation, 
New York City, Price $3.98. 

This volume, when placed lieside its thinner 
predecessor the hirst Edition, which was the first 
Radio Encyclo|iedia published, liears witness to the 
rapid development, during the past five years, of 
the most-rapidly growing art. Its appearance has 
lieen impatiently waited by many who will appre¬ 
ciate, on seeing it, how much time has been lie- 
stowed upon its production, as well as expense, 
and what efforts have liecn made to revise its con¬ 
tents up to the very moment when the last pages 
were committed to the press. 

The l took contains over 2,200 definitions and, 
since it is an encyclopedia rather than a dictionary, 
many of them arc of considerable length. Tele¬ 
vision. for instance, covers 8 pages; Short IVavC, 
with its associated headings on short-wave antennas, 
coils, receivers and transmitters, 10 pages; Sound 
I*rojcction. 6 pages; Vacuum Tubes and allied head¬ 
ings, 15}4 consecutive pages—all these containing 
information of the latest date. The original First 
Edition had a very thorough foundation of the 
principles of radio, and those branches of elec¬ 
tricity, physics ami chemistry faring upon them; 
this matter remains still useful and unchanged, hut 
the remainder of the tmok has liecn rewritten and 
doubled in size, with regard to the more recent 
applications of radio in the light of the growth of 
broadcasting and of other irrqiortant developments. 

The illustrations numlier over a thousand; hun¬ 
dreds of them are photographs, which reproduce to 
especial advantage in the new method used for 
printing the second edition of the Radio Encyclo¬ 
pedia. There arc 38 practical tables, charts and 
maps in the text; and an appendix of 21 pages of 
data on commercial receivers, their layouts, trade¬ 
marks, types, etc., which will lie especially appre¬ 
ciated by every one who is connected with the 
radio trade. 

In the revision of the Radio Encyclopedia, it is 
obvious that especial care was taken, not merely 
to make its contents as comprehensive as possible, 
hut also to increase its value to the reader by deal¬ 
ing with every subject from the ground up; i.C., 
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in such a way that even a person who knows little 
or nothing of radio will lie able to read intelli¬ 
gently. This is facilitated liy very elaUirate cross- 
references, and the simple definitions, cither under 
separate headings or where first used in any article, 
of all words which might prove a stumbling-block 
to the lay reader. The addition of a short reading 
guide, in fact, would make of this ?>nok a course 
in radio which the novice might follow to secure 
a thorough grasp of the theory of the subject and 
much of its practical details. 

In its new and attractive dress, the Radio /*«- 
cyclopedia liears witness to the fact that progress 
in radio may he exacted to continue. It is pro¬ 

vided with Extra Data Sheets cm which the owner 
may conveniently index additional material of value, 
obtained from periodicals or otherwise; and, in 
later years, it is not impossible that supplementary 
sheets may he issued. As we have said, its present 
contents are timely up to the moment of publica¬ 
tion. The pages are very readable and easy to 
consult; and the substantial binding well fits the 

volume to lie, as intended, a tool for daily use and 

frequent consultation. The radio expert, no less 

than the radio student, will find it a time-saver and 
a trustworthy guide. 


KADIO - FKKQl’KNVY - MKASUKE- 
M KNTS; by K. K. Moullin, M.A.; 187 
pagvs, doth, (i x }> inches; *28!> illustrations; 
published by ,1. H. Lippincott Co., Phila¬ 
delphia, Pa. 

The three years spent in revising and enlarging 
this intensely interesting work are but an indica¬ 
tion of the thought, care, and sincerity of pur]>ose 
which Mr. Moullin has given to his subject. 

The hook is written in the st>le of a lalxiratory 
manual and, by virtue of its arrangement, is useful 
as a handlxxik or reference guide. To advanced 
students at universities and technical colleges, the 
flunk will lie a valuable addition to their libraries 
and text Ixxik collections; liecause it serves as a 
connecting link lietween theory, which is oftimes 
irksome and hard to correlate, and the reality of 
practical measurements. 

The electrical engineers, who have liven working 
wdth commercial low frequencies, will find that the 
certainties of low’-frequency practice must lie dis¬ 
carded and a new conception of the foundation of 
their faith brought forth in studying the phenomena 
of radio frequency. 

The work starts with the equations of the electro¬ 
magnetic field: not a full cximsition, but the essen¬ 
tial ideas with a well worded description passing 
then into circuit formnlae covering Inductance, 
Capacity, and Resistance in various combinations 
of circuits and conditions. 

The valve generator receives much attention and 
is nicely handled with the remaining pages more 
or less evenly a portioned to the following headings*. 
“Measurements of Potential Difference and Cir¬ 
cuits/’ Resistance, Capacity, Inductance, Antenna 
Characteristics, Intensity of Radiated Fields, and 
a miscellaneous section which contains a few ex¬ 
tremely interesting descriptions. The author brings 
within two covers, logically and in good order, 
the wide ramifications of this fast moving and 
vitally important field. 

c. e. a 


Information Bureau 

(Continued from page 40) 

BAFFLE BOARD SIZES 

(126) Mr. Klnard May, East Springfield, Mass. 

(O.) Is there available any ready reference, 
which will indicate the size of baffle recommended 
for various cut-off frequencies ? 

(A.) This information apjieared recently in the 
form of a graph which is reproduced in these col¬ 
umns (Fig. U. 126). It was developed by Mr. A. 
A. (Jhirarili of the Pilot Ratlin anti Tulic Company; 
anti a pi ie a red in the spring 1931 issue of Radio 
Design. 


MAJESTIC “MODEL 7<T 

(127) Mr. Alfred N. Racon, New Dorp, S. I„ 
N. Y. 

(O.) What can l»c the explanation for exces¬ 
sive hum anti generally horrible noise in a “Model 
70” Majestic receiver? 1 have tested all resistors 
for change, all condensers for opens, shorts, and 
capacity rating, and all voltages appear to be 
standard. The reproducer diaphragm will move 
as much as one-quarter inch. There do not seem 
to lie any loose leads in the set and all the tuned 
circuits appear to lie in tune. Have had this ex¬ 
perience with several of these receivers. 





ATLANTIC CITY, NJ 


HOTEL 


Conveniently located 
just across from the 
Union Station Plaza 

ALL OUTSIDE ROO/V\S 

6/c el lent ^Joad 

DINING ROOM 
U COFFEE SHOP 


RATES 

WITHOUT BATH 
^pOtoJQ.^s-nqle 
$3 00 tO$3 50 double 

WITH BATH 
SQ.sotoSSPOs.nqle 
$ 4.°° to$7.°°double 


C. J. COOK 
Manager 


GARAGE- 
IN CONNECTION 


"SOUTH OF THE 
MASON-DIXON LINE" 

is but another way of saying 
"Hospitality" 

HOTEL LUDY 

South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dixon Line 
Its RATES are as PLEASING as its hospitality 
$5 up Daily — American Plan — $30 up Weekly 
$2.50 up Daily — European Plan 
Fireproof Garage Attached 
R. B. LUDY. M.D. 


B E sure to read the message on page 8 of this 
issue. It is an important announcement and tells 
all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 


Hotel Directory of the Radio Trade 
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HOTEL CUMBERLAND 


54th Street and Broadway 



New York City 



3 Minutes to Times Square 



Close to Everywhere—hut Removed 

\ 

] 

from the Noise and Clamor 

L 

L 


A modern fireproof hotel with 

r 

\ 


every modern hotel convenience. 

L 


Within walking distance of the¬ 

F 


atres, shops and business sections. 

\ 

DAILY 

RATES: Room and Bath, $2 and $3 per day 


Special Weekly Rates 


Under the Personal Management of Joseph Goulet 


formerly of Hotel Woodstock, New York City 


FREE CATALOG FROM ANY RAILROAD DEPOT 


"AN ADDRESS OF DISTINCTION 



in 


Exceptional 
Every Detail 

The finer character of The 
Drake accommodations, 
foods and service is reflected 
in the continued patronage 
of seasoned travelers.. .and 
in the extra comfort the 
puest enjoys. Rates begin at 
$ .0 per day . Permanent 
Suites at Special Discounts « 


• • 


THE 


DRAKE 

HOTEL, CHICA6C 


Vndtr Btaekato n« Management 





WeTTCOME to 

NEW YORK and 

lkbj \OTEL 

©VERNOR 

UINTON 

3I"ST—7'"AVE. 

opposite PE NNA.R R. STATION 


1200 Rooms each 
with Bath, Servi- 
dor and Circulat¬ 
ing Ice Water. 


ROOM*»BATH S^UP 


CLASSIFIED ADVERTISEMENTS 

Advertisements in this section art* inserted at the cost of ten cents per word for each 
insertion—name, initial ami address each count as one word. Cash should accompany all 
classified advertisements unless placed liy a recognized advertising agency. No less than 
ten words are accepted. Advertising for the August issue should be received not later 
than June 7th. 


BUSINESS OPPORTUNITIES 


ARTIFICIAL MARBLE. Make it yourself. Beau¬ 
tifully colored glossy tiles, no polishing, seems 
unreal. Sawable and planeable. or hacksaw proof. 
Stake tabletops, floors, liases, inkstands, novelties, 
garden furniture. Cement composition, fireproof, 
cheap, enamels wood. Write before opportunity 
passes. Liberal astonishing samples witli particu¬ 
lars 10c, lohn F, Payn, 945 Grande Vista Drive, 
Los Angeles, Calif. 


_ BOOKS _ 

FOR SALE—Complete set of LaSalle Extension 
Cniversity’s Banking Finance Books. Ayan, 
965 Freeman Street, New York City. 


DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
New York. 


_ E LECTRICAL _ , 

ELECTRIC FCX! 200 stunts, 110 volts, $1.00. 

( ' nrring Sons. Campbell, Calif. _ 

_ FORMULAS _ 

MAKE AND SELL vour owii ( products. We will 
furnish you any formulas. Write for our litera¬ 
ture. Chemical Institute. 19R Park Place, New 
York. N. V. 

PERSONAL 

IF YOl* want to get acquainted? Send for my 
big (free) list of descriptions. Membership over 
30,001. Box 100-AAA, Detroit. Michigan, 

_ RADIO _ 

SERVICE MEN. ATTENTION — Speakers re- 
wound, magnetized, repaired, $2.00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 


(A.) Loose connections are the usual explana¬ 
tion for this effect; check over the joints once again, 
using a soldering iron. Defective tidies can cause 
the same effect or it may lie due to loose variable 
condenser plates. Resistors and condensers will 
Minietinies test okay blit develop trouble in service. 
In this nKnlel. changing an A.F. transformer has 
lieeu known to eliminate the fault. 

Check up the centering of the reproducer cone. 

It may tie necessary to float the chassis- in the 
cabinet; using rublier or cork for the insulation. 
In some instances, the trouble has Iiecn cleared liv 
tightening the adjusting screws of the trimmer 
condensers, and oiily lacking them off slightly (this 
prevents the movable plates from being set too 
loose, thereby wobbling and causing the disturbance.) 


List of Commercial Circuits 
Published 

(Continued from paye 16) 

September, 1930 

Colonial .11 and 32 D.C., 110-volt D.C. Receivers 
(No. 25 Data Sheet), p. 144; 

Fada “Special** Model 2b5-A and Fada “7** Loop 
Set Model 475-A (F.A.D, Andrea, luc.), (No. 
26 Data Sheet), p. 145; 

U. S. Radio & Telev. Corp. “Model 30” Auto¬ 
motive Receiver, p. 149; 

Crosley “Buddy” ami “Chum” Receivers, p. 164; 

October, 1930 

Atwater Kent “Model 40” Power Pack, p. 201; 

Majestic “7BP6” Power Pack (similar also to “7P6- 
71*3,” and “7HP3”), p, 201; 

Freshman Masterpiece” (early 5-tubc model), ji. 
205; 

Kolster K 20, K 22, K 25, K 27 and K 37 6-tnbc 
Receivers (No. 27 Data Sheet), p. 206; 

Columbia “Screen-Grid 8” Receiver (No. 28 Data 
Sheet), p. 207; 

Radiola “18 D.C.” Receiver, 110-volt D.C. circuit, 
p. 209; 

“Stenode” Crystal-Control Receiving Circuit, p. 

211 ; 

KCL “Models 5, 10 and 15” Public-Address Adapter 
Cnits, p. 218; 

Priess “Nine-in-Line” Models R and C Receivers, 
p. 224. 

November, 1930 

Radiola-Victor K 80 — Westiiighouse WR5—Graylar 
700—General Electric 11-31 A.C. Superhetero¬ 
dynes (No. 29 Data Sheet), p. 268; 

Grelic Sujier-Synchro phase A.C'. Receiver Model 
SK-4 (No. 30 Data Sheet), p. 269; 

Brunswick Models “S-14” and “S-2l M Receivers, 
p. 272; 

Crosley “Model 54 — New Buddy” Midget Set, p. 
274; 

Jackson-Bet) “Model 62” Midget Set, p. 275; 

Work-Rite Radio Corp. “Flexi-Cnit,” p, 275, 

Lincoln Radio Corp. “Model 31” Screen-Grid Su¬ 
perheterodyne, p. 276; 

Radio Receptor 50-watt “Powerizer Model PNP 
245 Driver” ami “Model P50W Power Amplifier,” 
p. 289; 

Stewart-Warner “Series 950” A.C. Screen-Grid 
Set, p. 290. 


December, 1930 

Howard “Model SG-A” Screen-Grid Receiver (No. 
31 Data Sheet), p. 332; 

All-American Mohawk “Model D” Lyric Receiver 
(No. 32 Data Sheet), p. 333; 

Delco “Police” Short-Wave Receiver, p. 344; 
Crosley “Models 5-50” and “5-75” Sets, p. 360; 
Crosley “Model 52“ Receiver, p. 360. 

January, 1931 

Victor “Micro-Synchronous” Radio, Models “R-35.” 
“K-39.” and “RE-57” (No. 33 Data Sheet), 
p. 396; 

Silver-Marshall Superheterodyne, with “Model 

36A” Chassis and “32A” Power Pack (No. 34 
l )ata Sheet), p. 397; 

Supreme “Model 90” Set Analyzer, p. 425; 

Van 11 or tie-Fie welling “Model D” Tube Checker. 


p. 426; 

Pilot “Midget Set,” p. 406; 

tz flOft WILL BE PAID TO 
#3,UUU ANYONE who 
PROVES THAT THIS IS 

not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
Increased my own height lo 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 Inches in a few weeks!. 1 

No Appliances—Ne Druvs—Ne Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Tea Dallars C.S. 
| Plfte. Convincing Testimony and Particulars 5 
cents stamps. “Allow time for return mails arrows 
the Atlantic." 6. MALCOLM ROSS, Haight Specialist. 
Scarbareugh, England, (P. O. Bex 15). 
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I'cde rated Purchaser ‘Cathedral Tone** Melorad 
.Midget Receiver, \k -tOf*; 

.lose l’rench & Sou Piano Co. “Model (i, Junior" 
.Midget Set, p. 40/; 

Master Radio Mfg. Co., Ltd., “Model 424“ Mi<lget 
Receiver, p. 407; 

Pierce- Airo, hit. “DeWahl, Mu lei AC-52)" Midget 
Set. i». 4U8; 

Iransformer Corp. of America, “(Marion, Jr.” 
Midget Receiver, |». 408; 

Render Division, Cray & Danielson Mtg. Co., 
“Cameo Model 14“ Midget, p. 4ns; 

Keller-Puller Mfg, Co., Ltd., "Kadiette Model 141*"* 
Midget Receiver, p. 408; 

Northern Klectric Model “R-50“ Peanut-Tube Re¬ 
ceiver (Resemlding the "Ever) man Pour"), |i. 
4 JO. 

February, 1931 

S part on “Model .101 Ivjuasnmie" A.C. Set, p. 459; 

Majestic ’‘Models 50,“ “51, " and “5J" Midget and 
I.o\v-Hoy Sii]»erhetenMl> nes (No. 55 Data Sheet), 
p. 402; 

Kennedy “Model 82<il!“ Combination Long- and 
Short-Wave Receiver (No. Jo Data Sheet), p. 
463; 

Silver-Marshall “Sargent-Ravnu-ut 710“ Receiver 
and Model “S.M. o75" Power Amplifier, p. 475; 

Moore Radio Laboratories Model “Da-Lite K" 
Screcn-<irid R.P. Chassis, p, 478; 

Walbert “Penetrola." p. 488; 

Knight "8/9 At." Set, p. 488. 

March, 1931 

Philco “Screen-! irid Pins" Receivers. Models 92, 
95, 95K, 9o, 9(»A, 9oK, 29o and 29b P (Pliila- 
delphia Storage Hattery Co.), (No. J7 Data 
Sheet), p. 524; 

Rrmisvvick Model 15-15 “ 1 *ni-Selector" 2-Volt In he 
Type Radio Set (No. J8 Data Sheet i, p. 525; 

Klectrad. Inc., Ixiftiu-W hite “Model C-250" 1 >irect- 
t‘mipled Audio Amplifier, p. 5J4; 

Insuliue t'orp. “t'onipnuioii" Portable 1-Ttdie A.C. 
Set, p, 5J5 ; 

llammarlund “llavvk" 2-viplt M*uhe Short-Wave Re¬ 
ceiver, p. 541; 

•‘Aircx ARC" Kliniinator, p. 552. 

April, 1931 

Krla Model 224 A.C. Sereen-Crid Receiver, (Elec¬ 
trical Research Lalniratories, Inc.), (No. 39 Data 
Sheet), p. 59*); 

15nscli Model (>u (American 15osch Magneto Corp.), 
(No. 40 Data Sheet), p. 591; 

Supreme “Motlel 19“ Single-Meter Tulic C'hecker, 
p. 59J; 

All-American Mohawk “Model 15-94" I.vric 2-Vult 
Tube Receiver, p. 595; 

Philco ’‘.Model hi’* 2-volt Tube Set. p. 596; 

Lincoln “Model |).C. 8" 2-volt Tube Snperhetero- 
dvne. p. 597 

I’ierce-Airo “DeWald Motlel DC f»32" llD-volt 
D.C. Midget (2-volt tube) Set. p. 597; 

Pilot "Universal Super-Wasp" A.C.-(Jperated Multi- 
Wave Receiver, p. n05; 

lKiyrarl “Type 180" Service Oscillator (The Radio 
Products Co. , p. ol4; 

Crnsley *‘\\ igit. Model, Model 48“ anti "Johnny 
Smoker." p. ol9. 

May, 1931 

Silvertone Model- “|-\ * “I I'." “<«.** “II." and 
“J" Radio Sets (Sears, Roebuck & Co. early hat 
tery ami A.t . receivers). (No. 41 Data Sheet). 
P. (.52; 

K.'tdiola “28“ Superheterodyne and “104“ Power 
Speaker (No. 42 Data Sheet), p. *i53; 

“I. J2 Cltia.lv ne“ Screen-grid, All-Wave Super¬ 
heterodyne. < Traid Radio Co. >. p. (»♦><»; 

“SWS-9" Short-Wave (and long wave) Superhet¬ 
erodyne (Wireless Kgert Engineering Co.), p. 
(a.8; 

Kadiola "28" Circuit (without | lower connections I, 
p. o70. 

June, 1931 

Zenith Model * 11 F.. p. /In; 

Ctosley Model 121) ("Super-Soiido," "Super - Ron¬ 
deau," “Super-Administrator") Senior Super¬ 
heterodyne ( 11 indy natron i t ha*->U (No. 4J Data 
Sheet), p. 72i>: 

Westinghoiise "Ci»lttmnaire“ Models WR-8 and 
WR-8-R (Remote Control) (Representative of 
RCA-Victor Kadiola Models R 80. R 82. K-8n: 

\V*e«tingliou'-e Models \\ R-5, \\ R-o, W R-6-R. 
WK-7. WR-7-R: C.rayhar 700. 770. 900; Cen¬ 
tral Electric 11-31, 11-51. 11-71). (No. 44 Data 
Sheet), p. 721; 

“Air King" Super Converter, p. 7J4; 

Ala vidian “15" Eliminators (ModeC 609, 611, 612, 
(.14 and 615), p. 742; 

Silver-Marshall Models 37. 58 and 59 Midget 

SuiKrrheterodv ties p. 759. 


STATION H-O-M-E BROADCASTING! 


MILLIONS OF LAUGHS WITH A 



E/M 


MIDGET HAND MIKE 


Surprise your guests at parties and 
social gatherings with a new Gem 
Midget Hand Mike which you can 
use tor broadcasting through your 
own radio. All you need to do is 
press the button on the top of the 
Mike and the program is cut off or 
diminished and your voice is heard 
clearly—there is no interference. 
When you have finished talking, just 
release the button and the regular 
program returns. 

Any one can attach the Midget 
Hand Mike in two minutes. No tools 
arc necessary. Complete instructions 
enclosed with each Mike, Made of 
white bronze, beautifully designed 
and chromium plated. Size over-all 
V/ 2 ". Price $:.:►(). 

Yon ore cordially invited to visit our 
exhibit at the It. M. A. Trade Show 
betfinniut? June 8f/t, Stevens Hotel, Chieaao . 
Exhibit Booth So. 12; Demonstration, 
Boom 1207 and 8.4, Stevens Hotel . 


Tin* a is also ivi-oiiinu-udi-d fur rublir 
Address Work such as Advertising Trucks. 
Coif Links, Cafes, Dtiuee Hulls, Hotels, 
Schools and Stores. Have your dealer 
demonstrate the Midget Hand Mike to yon. 
If he eannot supply .von, write direct to ns 
as per the attached coupon and mention the 
dealer's name. 


f”KsSKN'BKK RADIO DEVICES CO., 

' YA't Matlicr Street, Dept. K.C, 

| Chicago. Illinois. 

j Enclosed find cheek or money order for $7.7)0 
J for (Scin Midget Hand Alike. 

I Name . 

I Address . 

j City . State. 


i 

I 

l 

i 

i 

i 

i 


S ensaiionally Low Prices 

on all Radio Tubes - 
60 DAY GUARANTEE 


ILL PACKED IN ATTRACTIVE THREE-COLOR BOXES 


222 

. . $ .70 

201A 

$ .20 

226 ... 

.. .$ .25 

280 ... 

..... $ .30 

384 .. 

.50 

171A 

.30 

227 

. .30 

210 . 

. 1.00 

182 . 

.50 

112A 

.30 

224 

.50 

281 

. 1.00 

183 ... 

.50 

200A 

.30 

245 

$ .30 

250 

. 1.00 


2 % off for full remittance with order — minimum order $10 
20*4 CASH — BALANCE C. O. D. 

RADIO TUBE SURPLUS CO. 

31 Marshall Street Newark, N. J. 


Right Now!! 

Send for Our 

NEWEST CATALOG 

Largest Assortment and Biggest Bargains in 

RADIO SETS AND PARTS 

All Merchandise at Wholesale! 

S. HAMMER RADIO COMPANY 

142 Liberty Street, N. "V. City Dept. R HItchock 4-1152 










































NOTHING IN RADIO EVER APPROACHED 

SONORA! Known everywhere as QUALITY Radio. Now offered to you in LIMITED 
tual cost to manufacture. A ready market awaits your sale of these famous sete 


Those Sonora Chassis are of 
the very latest design and con¬ 
struction—Screen Grid — 245 
Tush Tull Amplification. Total¬ 
ly shielded. Battleship Con¬ 
struction, with oversized trans¬ 
formers and condensers assur¬ 
ing long, faithful performance. 
Chassis measures 21 in. long, 
S in. wide and 8 in. high. 
NOTE: Do not confuse this 
genuine Sonora built Radio 
chassis with similar type mod¬ 
els offered elsewhere. 


Sonar, 

AS A BELL **' 



THESE VALUES! 

QUANTITY at Prices LESS than the Ac- 

RADIO CHASSIS 

WITH MATCHED 

ELECTRO DYNAMIC 
SPEAKER 




LATEST MODELS 
SCREEN GRID 
45’s IN PUSH PULL 


SONORA Model A31 

7 TUBES—3 SCREEN GRIDS 


Uses: 

3—224, 1—227, 

2—245 & 1—280 Tubes 


OUR 

PRICE 


26 


•50 

Net 


SONORA Model B31 

8 TUBES—4 SCREEN GRIDS 


Uses: 

4—224, 1-22 

2—245 & 1—280 Tubes 


OUR 

PRICE 


29 


•50 

Net 


■gonor, 

CLEAR AS A BELL ** 



Super 

Power 


245 and 250 

And “A-B-C” Power Supply 


Push Pull 
Amplifiers 


SONORA CONCERT 

Power Amplifier 

2 STAGE 
245 Push Pull 
With “ABC” Supply 
POWERFUL 

Faithful Reproduction 

Here is a truly fine amplifier affording volume galore with 
astonishing faithfulness and realism. Constructed of the high¬ 
est quality parts, to give long life and the finest performance. 
PHONOGRAPH AND RADIO INPUT 

The Concert Power Amplifier supremely efficient for reproduc¬ 
tion of phonograph records, radio programs and speeches. 
Operation requires: Two x 245 Power Tubes, one Y227 AC 
tu)>e, and one N280 Rectifier tube. 



Regular 

Value 


$85.00 


OUR 

PRICE 


22-5® 


Net 



SONORA 
AUDITORIUM 
Theatre Amplifier 

2 STAGE 
250 Push Pull 
With “ABC” Supply 
Enormous Volume 

QUALITY UK REPRODUCTION IS AS NEAR PERFECT AND 
LIFE-LIKE AS POSSIBLE! ITS POSSIBILITIES CAN BE 
SUMMED UP IN THREE WORDS: ABSOLUTELY DISTOR¬ 
TIONLESS VOLUME! The full benefit of the 450 volts pro¬ 
duced is obtained, using this as a PHONOGRAPH AMPLIFIER 
—PUBLIC ADDRESS AMPLIFIER SYSTEM —RADIO TUNER 
AMPLIFIER. Self-contained unit. Supplies all necessary A, B 
and C power to its own tubes. Operation requires two type 
X250 power tubes, one Y227 A.C. tube, and two type X281 
rectifier tubes. 


Regular 

Value 


$145.00 


OUR 

PRICE 


29-50 


Genuine TUNG-SOL 
HANG-UP REPLACEMENT 
CONDENSER SECTIONS 

FOR 

GENERAL REPAIR 
AND POWER-PACK 
WORK 

Every Service Man 
should always have on 
hand several units of 
each capacity and 
voltage to meet every 
emergency! 



ISN’T THIS WHAT YOU'VE 
BEEN WANTING? 

At Last A Real Noise and Hum 

Eliminator 


Working 

Voltage 

Our 

Capacity 

D. C. 

Price 

\ / z Mfd. 

500 V. 

$0.35 

1 Mfd. 

300 V. 

.40 

1 Mfd. 

450 V. 

.45 

1 Mfd. 

500 V. 

.50 

1 Mfd. 

600 V. 

.60 

1 Mfd. 

700 V. 

.70 

1 Mfd. 

800 V. 

.80 

1 Mfd. 

1000 V. 

.90 

2 Mfd. 

300 V. 

.60 

2 Mfd. 

400 V. 

.70 

2 Mfd. 

500 V. 

.80 

2 Mfd. 

600 V. 

.90 

2 Mfd. 

700 V. 

1.00 

2 Mfd. 

800 V. 

1.10 

2 Mfd. 

1000 V. 

1.25 

3 Mfd. 

300 V. 

.85 

3 Mfd. 

400 V. 

.95 

3 Mfd. 

500 V. 

1.05 

3 Mfd. 

600 V. 

1.15 



CUT DOWN USELESS SERVICE 
CALLS: You will find this article to be 
a money-saver, as well as a money¬ 
maker, for you. The majority of your 
service-calls are due to line-noises. How 
much time and material has been wasted 
by your Service-Department making 
special apparatus to cut down line- 
noises? Now a simple installation of the 
• MAXIM FILTERAD” and your troubles 
are over. Works on all currents—Auto¬ 
matic—Requires no adjustments—Take 
advantage of this offer now! 

Heavy Duty Model 

OUR PRICE 2-65 

Net 


Net 

SONORA ABC 
POWER TRANSFORMER 
For Models A-31 and B-31 

For 5—224 or 227, 
2—245 and 1—2s f 0 
Tubes, For Models 
A-31 and B-31, 6% 
in. wide, 6% in. 
long, 4 in. tall. 
Also Furnished for 
25 Cycle Current 
for $5.50. 



OUR PRICE 


,-75 

' Net 


KODEL STEP-DOWN 
TRANSFORMERS 

HEAVY DUTY 
Primary 110-120 Volts, 
50-60 Cycles AC current. 
Output 14 Volts AC rfl 
2% Amp Suitable for A 
Eliminators, Dynamic 
Speakers, Trickle Char¬ 
gers, Bell Ringing and 
Toy Transformers. 



OUR PRICE 


75c 


Net 


All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% if full 
amount is sent with order. 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. WC 245 Greenwich Street, New York, N.Y. 































$ Prices YOU can make £ 
a REAL profit on! y 


Famous Model “G” Gordon 
Phono-Motor and Turntable 

First time at this price. Ruggedly constructed 
throughout. Spanish felt gears assure silence. 
Equipped with automamtic stop control. In¬ 
duction type, no brushes. Easy to install— 
exceptionally quick starting torque. For 110 
volt 60 cycle alternating current. Proven de¬ 
pendability has made this New- Gordon Electric 
Phonograph Motor and Turntable the accepted 
standard of ex¬ 
cellence for the] 
industry. 

First time at 
this price. 

Make a nice 
profit and build 
good will with OUR 
everyone. PRICE 



List $30.00 


$9-95 


Farrand Dynamic Chassis 


Famed for its Simplicity 
and reliability. Easily 
installed in all types of 
radio or phonograph 
consoles. Tonal range 
and fidelity superior to 
any other reproducing jp 


unit in general use. 
Dimension : Height 0 
inches, width SYi inches, 
depth 7 inches. For 
A.C. current. 



OUR PRICE 

$5-95 



OUR PRICE 

$2.75 


Condenser Block for 
Majestic 
“B” Eliminator 

Replacement for defective 
blocks in **B*' Eliminators — 
identical in electrical character¬ 
istics and outside dimensions. 
Can also be used in any make 
*’B’‘ Eliminator as well as most 
power i>acks 



R. C. A. Radiola 
Magnetic Chassis 

Will stand up to 600 volts without 
distortion. Contains output trans¬ 
former Used in I00H. and 103 
speakers. Outside diameter 9 in. i 
depth over all 4^ in. Ideal for any 
radio installation. Complete with 5 
ft. radio cord. 


OUR PRICE 


$2.95 


R. C. A. Loudspeaker 103 

A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemble hand 
carved oak. Mechanism concealed 
by attractive tapestry. 

{Genuine R.C.A.) 

List $18.00 

OUR PRICE .. 



$425 


Atwater-Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 

Ideal filtering sy3tem for ANY 
make A. C. set using 171 -A 
tube. Contains proper chokes 
and high voltage condensers. 

Flexible wire colored leads 
same as original. 

HOOK-UP 

Green wire to 280, black to 
R.K. plate, yellow to Power 
Tube plate, white to first 
audio by-pass, white to C.T. 
of 226 resistance, 
red to detector OUR 
plate. Wire from PRICE 
can to ground. 



$ 3.60 


Kolster K-6 Speaker 


Gordon Acme 4 Pick-Up 
with Volume Control 


Genuine Bakelite arm with 
beautiful natural wood fin. 
ish will not show wear as 
will plated metal. Faith- 
fully reproduces the cntirel 
musical range. 

OUR PRICE ... 



$4.50 


I.C.A. Test Leads— 


a necessity to the 
dealer or ser\Ice¬ 
man. Unsurpassed for testing sets and tracing shorts, 
opens and other common defect*. Kasily at- 
tuched to testing meter or electrical apparatus. (lyU 


Magnetic type cone speaker. 
Itemarkulile tone quality; vol¬ 
ume (0 spare. beautifully carved, 
fine Walnut cabinet. Kcjulpped 
vritli highly sensitive oveislze 
magnet am) driving unit. Faith¬ 
ful reproduction from die faint¬ 
est whisper to fullest volume of a 
brass band. 

List S20.00 

PRICE $3-95 



AIR-KING 

Superheterodyne S-W- Converter 

The greatest converter 
ever built. 

tiring* In European >1:itioii3 
clear as a hell. funierts 
uny set into a short wave 
receiver. Km ploys 3-22* 
tubes; rovers from 20 to 
113 meters. Coil *wlt. h 
rovers all vrare lengths, 
single dial control, no 
hotly calm. ity. no squeal* 

Das built in filament 
transformer to heat the 
3 22* ‘s. All you need 
from your receiver Is n 
positive It. voltage from 
13 to 180 volt*. Voltage 
Is not critical: no moles¬ 
tation of the receiver. 

Size 7x1 0x5 in. Weight 
8 lb*. 



OUR PRICE 

$14.70 


New Type Elkon Dry 
Disc Rectifier 


Standard on Elim¬ 

inators for Majestic, 
Mayolian. Webster, El¬ 
kon, Bernard, Fadu, ft 1 
Knapp, Sentinel. Metro, 
General Instrument, 
Philco (Elkon equipped) 
and also on Elkon 3 
amp., and Briggs & 
Stratton chargers. 

List $7.00 



OUR PRICE 

$3.45 


Baldwin Rival Unit 

This Nathaniel Baldwin unit is 
one of the finest. For phono¬ 
graph, automobile and portable 
radio outfits. We offer this fam¬ 
ous unit now at a sensationally 
reduced price. 

OUR PRICE . 65c 



VICTOR ABC 
Power Transformer 

For use with 6-226, 

2-245, 1-227 and 1-280 

tubes. Magnetically 
shielded preventing hum. 

Can safely be overload¬ 
ed 30%. High voltages, 

400 volts at 150 mils <m 
either side of center 
tap. Extra large case 
especially designed to 
prevent overheating. 

Can Be Used For Any Power Amplifier 
Using 245 Tubes 

Size: 4V& x 5 x 5 >4 inches. 

No. 1—Center tap of 9 and 14 (5 volts). 

No. 2 and I — 2 l /j Volts. 

No. 5 and 7—1 in. V. High amp. (226). 

No. 3 and 6— Primary (110V. input). 

No. 8--Center tap of 12 and 17 (2',4 V.) 

No. 9 and 14—5 Volts (280). 

No. 10 and 15 — High voltage for B supply. 
l\o. 16—Center tap of above. 

No. 12 and 17—2*4 in. volts high amp. (224), 

OUR PRICE . 



$2.75 


FREE Catalog—means money to you 

These are only « few samples of the vatues to 
be found in «ur catalog. It is full of items 011 
which you can make from 50 f ,. to 300% profit. 
And the best of them is. they are sound, wetl 
known, trademarked articles you can depend 
upon. 

Send 20% with the order and articles witl he 
shipped C.O.I). Order any of the above ar¬ 
ticles direct from this page. And be sure to 
ask for the catalog. It means money to you! 

RADIO CIRCULAR CO. 

225 Varick St, New York City 


ORDER DIRECT...from this page! 


RADIO CIRCULAR CO., 225 Varick Street, New York City 

Enclosed find $.. This is 20% of items listed below. I will pay balance upon receipt of merchandise. 


TEAR IT OUT NOW! 


Send for FREE catalog! 


RADIO CIRCULAR CO. 

I 225 Varick Street, New York City 

■ Pirate send me your catalog of radio bargains I can | 
g make a profit 00. ( 

| I understand this obligate* me in no way. ■ 


\auie. 
.■Id dress 


. * . * Address 

■ 

fl 4lsn pleas* send catalog. ■ City 






















































STOP SHOPPING!! 

H EHE’S a NEW plan, which save- you nmne*. Stop shopping — >ou the latent am) lowest price:* up to the time this ad is printed. 

the longest prices are right on this page. Yes, lower than in We watch our competitors ami do not allow anyone to undersell 

our own catalog. Why? Because no house can get out a new rata- us. We meet AN Y price on jNEW merchandise. Order direct from 

log every month, hut h> advertising in this magazine we can bring this page and save tnoney. lttO r c satisfaction on every transaction. 


Dry Electrolytic Condensers 


Mount in any position! GuaraO* 
ter,I never to bid* out' Remark¬ 
ably compact and very Inexiiensite, 
permiiting generous use of litter¬ 
ing syslems. The firealor the rafd. 
caDOPlty employed, the less A.C, 
hum remains. 500 volt peak rating. 
Ideal for all 171A - 215 power 

parks _ use two of each rapacity 

Jr sired for 230 power parks (1,000 
volt peak thereby assured). 



No. 

Mfd. 

Diameter 

Length 

YOUR 

PRICE 

1601 

1 

vi in. 

2 }% in. 

$0.27 

1802 

2 

1 in. 

2 v« in. 

.44 

1801 

4 

in. 

2M, In. 

.83 

1808 

S 

I*'s hi. 

1 % in. 

1.20 

1816 

10 

3 In. 

4V» In. 

2.10 

1824 

21 

3 In. 

4*4 in. 

2.70 

1832 

32 

3 hi 

<P' in. 

3.30 

1854 

W 

3 in. 

41# in. 

4.73 


TIIORD ARSON 
‘*245” Tower Transformer 

A Miniature Power Plant — Supplies All 
ABC Voltages — 80 Watts 
In addition to sup¬ 
plying u full 250 
volrs to the nlatea 
,uul 50 volts to the 
grid-* of two type 
'15 tubes In push' 
pull, tills trans¬ 
former may bo 
used to light the 
filaments of seven 
or eight 2.5-volt 
i lament in lies; 
and by connecting 
in series two of 
the thrre 2 5-volt 
IIlament M*cf«ida- 
ries it is posslblo 
to light 5-volt fil- 
amenu too. Fivo 
secondaries: SI 5 V.. 2 Amp.: 82—310 V. 
Cent. T. : S" 2‘ V 3 Amp Cent. T. 
Si —2*4. V . 10% Ani|> : Hfc- V. 3 Amp. 

• -Til . T. Just the power transformer for build¬ 
ing up a high-grade public address amplifier 
to use a screen-grid A F. amplifier to boost 
the output of a microphone or phonograph 
pick-up: following this with two stage- of 
push-pull amplification consisting of two *27*s 
In the llrsi stage and two '45‘« in the second. 
Rottt.m of transformer lias liakellu panel on 
which tire mounted all taps. It outperlorms 
ANY similar transformer. .Many Smite Men 
keep this model transformer on hand for 
emergency replacements In hundreds of makes 
tif radio sets. For 110-120 volt*. 50-60 cycles, 
size- 5 in. high N 4 x 5% in Shipping 
weight, H lbs List Price. *15.00. 

No. 1450—Thordarson Power Trans¬ 
former. YOUR PRICE 



$3 


.85 


Television Receiving Lamps 

These Television Receiving Tubes 
have been designed to build hig 
siiiup charge-*, and at the same 
time confine the light to the uuet 
useful jKjrtion of the catlimle. 
brilliant light s|iots usually found 
on the rathode and caused hy 

hlgli frequency current vlhratinm 
have hern entirely eliminated by 

a siwcinl prticeas which minimize*, 
‘•sputtering” nniler the influence 
of the discharge. Rigid sup|Kjrt 
of the elements Is obtained by the use of 
sturdy glass nals. l*i In. x 3% In. with 
ratluKle I in. wiuare. Shipping weight. % 111 . 
No. 775—Television Lamp. List T qg 

Price, *4.00. YOUR PRICE 1 



A-C. Short Wave Converter 

The thrill of tuning In 
short waves is yours, 
because yon can cun- 
neef this short-wave 
■onverier to your 
broadcast receiver, no 
inat:*r what type re- 
'•ejver you have. Tunes 
from 10 to 200 me¬ 
ters. using only two 
plug-in colls. Coils, 
already wound, aro 
'■■nulled wftn iiiitfli. Converter has built- In 
lanieni transformer to heat three 227's. All 
you need obtain from your receiver is 
posit Ivp ' ll” vnlinge, anything Trom 45 to 
180 volts. Vollige not eritical. No moles¬ 
tation of the receiver No tricky regenera¬ 
tion control, only a single smooth-operating 
dial to manipulate. No r-qiieulft. no grunt¬ 
ing. no body rapacity. All parts for 3*tube 
short-wave converter, including cabinet, with 
filament trail-futliter. **nmplete instructions 
ami ]ilrtor ih I diagiam. Shipping weight H lbs. I 

List Price *20.00. tQ45l 

No. 1617—YOUR PRICE. his tube» U 



NEW REA DRITE Analyzer 


Tills three meter analyzer lias selector switch 
foi checking ail parti of tube circuits liy 
con iccihig to die set scnkeis. Selection for 
testing Voltages of plate, grid. Cathode and screen- 
grid done quickly and accurately. Plate current, 
til ament volts, line and power supply volts suo 
measured. Grid swing test for tubes used, -lust 
push ono buitoil for screen-grid and other hntton 
for other tubes. .Makes tcsling of all lype tubes 
simple and thorough. lH-rolt grid battery is 
furnished, buttery is used for grid lest iirul 
comlnuiiy testiug of Iransfoimers. chokes, etc. 
Capacity and rcsislane© charts fnrnuhed show¬ 
ing use of Instruments for testing condensers, 
also measuring resistances tip to 100 .OoU ohms. 
Eight scale readings of meters may be used sep 
.'irately with the jack terminals provided. Seilu 
readings are U-G0-30n«00 D.C. \ohs. 0-10 1 10 
700 A.C. volts and O-2O-120 mllliamperes. A.C. and U.c filament voltages are accurately 
measured on the one meter. Strong case with leatherette covering Attractive, to nip act. 

Size In^xaftxS inches Shipping weight 13 lbs. List Price *25.00. Vi A.70 

Nc. 700—READRITE ANALYZER YOUR PRICE $ 1 


Flewdling-Dayton S\Y Adapter 

Tills wonderful instru¬ 
ment connects to any 
A.C. radio set by put¬ 
ting Into lube socket in 
place of the inh (w hich 
must he a type ’27, or 
■ heater” tube) die plug 
which is on the end of 
tis 2 -ft. cable: then put 
tube into tube socket of 
adapter. Remove aerial 
from broadcast set and 
connect to antenna post 
on adapter, ispeend plug¬ 
in coil No. 1 covers a 
wavelength baud of 17 
t . > meters: coll No 2. 27 28 meters: COil 
No 3. 17-S) ineh-rs Plug*In coil induct; 
aiicr* coiuo with the adapter. 5 l ,fcx7V*x F 
high, overall. Ship, weight 4 lbs. 

No. ICJ3 — Dayton Flewellinq Short-Wave 
Adapter. List Price. *15.00. IP A 93 

YOUR PRICE (without tube) vp 4 * 



Earl Tower Transformers 

Make money terninlilng 
the old battery set. This 
power transformer u«ed 
In Earl Model 22 revolv¬ 
er sni.piles “A.” "I”’ 

and 1 ” jioleiitials for: 
two 27‘s (or siteen- 
grld * 21 's), three *26*«, 
two *71.\’s ami one ’ 8 b 
reclltler; total current 
oidhut of high-voltage 
winding at maximum 
output (about 200 volts) 
is so ma. High-voltage secondary, filament 
winding for '27's and for *7lA's are ccnter- 
taplied. Size, 3 s t x 3 x 2 a i Inches. 16 long 
leads and full wiring directions. Shipping 
weight 5 lbs List Price. *7.50. 

No. 1410—Earl Transformer (with* $1 73 



out brackets). YOUR PRICE 

No. 1411—Earl Transformer. the 
same but with mounting brackets. . 


$1 


.98 


Bald win D.C. Dynamic Speaker 

A brand new addition to 
tin* famous I laid win line 
of speakers. Never before 
has a speaker of such 
small size offered such 
fidelity of response. 8 in. 
diaphragm. 250b-nhm field 
winding with 1 ihtu voice 
coif. For u*e across D.C. 
line or vvilli fleUI coll 
a,fin. a* tiller Choke in 
power surlily circuit. furnished wtihout 
•milling tralisfoflller. Shipping weigh!. JO 
lbs. List Price. *12.00. 

No. 1513—Baldwin D.C. Dynamic A 73 
Speaker. YOUR PRICE . . 



Columbia Phonograph Tick-Up 

An except lonallv tine 
phonograph pick-up 
unit complete with 
. foiienrm. Made for 

ju Kolslcr by the fa- 

( AM mom rtUA MlUA 

- *9 orgaiiizatbm 1 ‘lck- 





lib sw inns hack over 
ann while changing 
refold. Cushion stop proven;* Jarring of 
pick-up head. Handsome bronze finish. An 
ideal pick up for home, thea're or auditor¬ 
ium. fraud new merchandise. Shipping 
weight, his. List Price. *19.75. 

No. 2304—Columbia Phonograph <CA.58 


Pick-Up- YOUR PRICE. 


FREE! New Summer Edition 

The new Sumniei Edition of nur greatly en¬ 
larged RAIUD SERVICE TREATISE Iws 
just come ofT tlie preis. If you liked the Win¬ 
ter Issue, you will like this one a hundred- 
mid. It contains some 75 new Inmk-iipa. elr- 
. uit diagram*: and s.me 3'-0 Illustrations. 
POSITIVELY THE GREATEST BOOK EVER 
PUT OUT BY ANYONE. Among the new 
111 n* 1 1 is ll»io«t arc: 

VACUUM TUBE TREATISE, with many II 
iiMi Hiioiu; full page VaeiuiVii Tube Average 
f hai nc ter I "t i*- Chart: How to Take Care of 
Your Tul>e»: How to Connect Phonograph 
Pick-ups: Improving the Tone quality of Old 
Seta: r nnortln Additional Ixmd Sinkers; 
all fully illustrated with diagrams. 

Other articles: Modernizing Old Radio Sets: 
I low to Cmivi-rt Rntiery to Power Sets; Se¬ 
lection of Tub.**: Push P 11-Amplifiers; Re- 
1 , hieing Audio Transformers; Plioim Attach¬ 
ments; How to Cnoose Power Trarirformcrs: 
Voltage Dividers: Watiasc of Power Trans¬ 
formers: Selecting an.! livtNillilg Itr-plnce- 
mrnt Parts In Uatlio Scu Filter Conden¬ 
ser R pairing Eliminator*. 

WRITE TODAY. Enclose 2 cents for post¬ 
age- Treatise sent by return mail. 



Radio Bargain 
Catalog 

RADIO 
TRADING CO. 

2 5 WEST BROADWAY 

New York city 


6 MONTHS GUARANTEED NEONTRON TUBES 

S.dd .in a 6 MONTHS FREE REPLACEMENT fitWKANTEE 
OASIS. PROVIDING TPItE LIGHTS* All tithes are carefully 
merer- u-sb-il before slii|in»ent. and carefully parked Do not 
eonfu-e tiicse HIGH Gl Al.lTY tubes with unv other ‘low 
Iirlced” 1 plies—nur low prices art- liosslble because we do a 
YOl.fME business! 



Choice 


171A 
'JOl A 


Clioice of 
I12A 

L'miA 

1 t -V-12C 
221 


Choice 
215 
1 280 

171 


69c ea. 


Clioice 

21 n 
250 
2 >T 


79c ea, 1.58 ea. 


NEW 


Choice 

2311 

231 


1.08 ea. 1.50 ea. 



Utah Dynamic A.C. Power 
Speaker—Model 33A 

110 -v oil 60-cycle _ 

A P. light socket 
supply for field 
excitation w i t li 
Weitlnghouse dry 
reel 1 f i e r. 

9 in. high, 9V£ 

In. wide. 7 ft In. 
d c e p. Speaker 
emnes packed in 
vv<i< idcn crate. 

Weighl 19 lbs. It 
Is one of the 
most powerful as 
well as best re¬ 
producers in the market. 

List Price S50.00. 

No. 1506—YOUR SPECIAL PRICE 



9-Inch cone. 

$7 45 


NEW ! NEW ! ! 

Superheterodyne S-W Converter 

M > 4 ist a abort -wave 
/Vi if converter that eon- 

i # f J* lir.l verts any hrnsnlcast 
jut into a fupeihete* 
rodyne short-ware re¬ 
ceiver. Employs three 
227 rlilies and covers 
flora 20 to 113 me 
ters. No plug ■ In enil* 1 
Coil switch is used to 
rover all wavelengths. 
Single dial control, 
no 1 km ly capacity, no 
squeals. This conver¬ 
ter has built in fila¬ 
ment transformer to 
hem the three 227*6. 
All you need to obtain from your m-elver is 
a iKshlve P. voltage anywiiere fioin 45 to 
I 8 n volts. Voltage Is not crltleai; no moles- 
taihm of the receiver. So simple a child 
tan oberate it. size 7 x 10 x 5 inches. 
Shipping weight, 8 III? List Price *25.00. 
No. 1614—Super Converter (l«ss (P 1 C QT 
tubes). YOUR PRICE $lD 



High-Voltage Condenser Units 

We guarantee these con- _ 
dtnsers uncond ilionaliy. They \ 

«re Ideal for oner a I re 

placement purposes and Can 

tie installed In any new 

fiower-pack All condensers are furnlsheil with 

8 -inch lengths of tinned ' push-back” wire 



600 VOLTS 

800 

VOLTS 


Cat. 

Mfd. 

Your 

Cat. 

Mftl. 

Your 

No. 

Capac. 

Price 

No. 

Capac. 

Price 

1702 

n 

*0.25 I 

I70G 

1 

*0.40 

1703 

.30 

1707 

2 

.70 

1704 

2 

.40 

1708 

4 

1.05 

1705 

4 

.60 i 





Pacent “250° 

Power Auditorium Amplifier 



CONTAINS 2 STAGES SUPER POWER 
A F. AMPLIFICATION 

ThH famous amplifier is provided with input 
and output transformers tor working from a 
phonograph pick-up into a 2 'iOQ-nliin trail?- 
nii-.*k*ii line or Into the coupling transformer 
furnished with must dViiarnle reproducers, 
The tubes required are one '26. on.- ‘30 and 
i ne ’81 rectifier. Where maxln mu output is 
not teduired a It) may lx- substituted for 
the *50 in the output Automatic adjustment 
take* lire uf the discrepancy in voltages. 
The undisputed power output is 2 > watts— 
enough for four small dynamic reproducers. 
This degree of power output provide? satis¬ 
factory coverage for auditorium* having a 
.•dume of 25.000 cubic feet. Tin input, volt¬ 
age i teres awry to provide maximum output 1 
but .025 volts. 

Ideal for theatres seating approximately 3.000 
people, dance halls, schools, lectuitx. hospi¬ 
tals. auditoriums, outdoor gatherings, etc. 
etc. The gigantic power is at all timet 
within control —for that matter, it can be 
used in any home, as the volume can be 
regulated down to a whisn r 
A PHONOGRAPH A MPLI F I ER—P U BLiC 
ADDRESS AMPLIFIER SYSTEM. ETC. 
fse of tin *26 tulie in the input s-tage mafces 
the long ''Wfiilidrtg up” |<«-r!«i.l unni-«es*fiiy. 
Shipping weight. ::0 lb-*, nvcrull *izc, 16 X 
X 6 V high. List Price, *90.00. 

No. 1925—Patent Model 250 Power Q 1 A 20 
Amplifier (less tube*) Your Price N? 1 Hr' 


WE ARE A WHOLESALE HOUSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LFSS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2®^ discount. 
Send money order — certified check — U. S. stamps. 


Radio Trading Co, 
2 J West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will he refunded. 
















































Announcement! 


— — Official 

Radio Service Men’s 
Association — — 


E VER since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 

This is the fundamental purpose of the 
OFFICIAL RADIO SERVICE MEN’S ASSOCIA¬ 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa¬ 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro¬ 
fession, and acknowledged as such by radio manu¬ 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them¬ 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his Qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination have been drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 




The following firms are co-operating with us: 

GRIGSBY-GRUNOW CO (Majestic), CHICAGO 
STROMBERG-CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

East Bay Radio Institute, Oakland, Calif.: Mr. 
T. T. Tonnehilt, Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wise.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 

Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem¬ 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina¬ 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem- 
Ders, no dues, no contributions. 

If you wish to become a member. Just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


O. R. S. M. A., 
c/o RADIO CRAFT, 

98 Park Place, 

New York, N. Y. 

I wish to become a member of your Association. 
Plc ise in nil me the examination papers and appli¬ 
cation blanks. 


Name 
Address 
Tow n . fc .,. 




State 










Pilot Achieves Radio’s Qreatest Sensation! 




U&at/io 

7 / \ 


UNIVERSAL WASP RECEIVER 



f 


Partly 

assembled V 

•‘Universal * 

Tor the map 
who likes t«N «. 
“roll his own". 
With walnut 
cabinet, less 
tubes a n il 
peaker. 

- 8500 



pi T! ^! <«j 

1 [ 

, I S 

y \ m 



Complete 
“Uni veraaT' 
Factory 
assembled and 
I a horatory 
tested, in wal¬ 
nut cabinet, 
l.ess tubes and 
speaker. 

9950 



Pilot's wonderful wove band changing witch, 
incorporated in die new Universal Super-Wasp, 
re\olutionizes the short wave art. No longer 
need numerous coiln lie changed to cover ilie 
various wave hands. No longer need dial bet¬ 
tings change each time the same distant stations 
are tuned in. You ran log permanently all the 
stations you ran get throughout the world, you 
ran tune from the short wa\es to the high ship 
waves without removing your hand from the 
single control knnli. 

Universal Features Revolutionizing 
the Short \Yave Art 

Complete coverage all wave hands from 15 to 
650 meters without coil changing , Complete 
VC. operated chassis in cabinet. (Also avail¬ 
able in battery model) . . . All Metal Chassis 


PILOT RADIO & TUBE 

Chicago: 234 S. Well* Si. jVrw York 52? 

OFFICES IN P R I N C I I* A I. 


Higlil) sensitive and^selective circuit 
Screen Grid TRF amplifier plus Screep hrid 


Detector . 227 First Audio Stage . Two 

2I.V* in push-pull output stage ruations 

ran he logged /jernmne«l/y on dial . Regen¬ 
eration control does not alter tuning Pro¬ 
vision for Phonograph Pick-up Earphone 

Jack on Front Panel Illuminated Dials 

. . . Handsome Walnut Cabinet . . Most ad¬ 


vanced construction yet used for short wave 
work . . In kit form for easy home assembly; 

no drilling or cutting, all parts fully prepared. 


NOTICE TO “HAMS”: Pilot will continue building 
the original Super-Wasp in kit form for licensed 
amateurs and others who want to spread the tuning 
on their pet wave bands and add their own audio 
features. A.C- and battery models. 


CORP »9 Lawrence, Mass. 

\ 

Iiroadwny Snn Francisco: 12711 Mission Street 

COt \ l HIES O Y T It h wo It I. t) 











